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PEEFAOE. 


Ill the Annual Report of the Secretary of Agriculture for 1898 there 
occurred the follo%viiig reference to the Yearbook for 1809: 

'• For 1899 I am considering the propriety of making a special effort to 

j)r^pare a publication which shall contain a resume of the achievements in the 
United States in every branch of science as related to agriculture during the 
nineteenth century, for distribution at the Paris Exposition. 

The plan thus suggested was not lost sight of, and in the circular 
letter instructing the cdiiefs of Bureaus, Divisions, and Offices as to 
the matter to be supidied the Secretary expressed his earne.st desire 
that the idea i^resented in his Annual Report for 1898, (yaoted alcove, 
should be carried out as far as possible in the preparation of the 
papers for the present voluine. He said : 

I desire that the Yearbook for 1S99, the distribution of which vdll occur during 
the last year of this century, shall x^resent to the reader a ihctiire of the develop- 
ment of agriculture in the United States during the nineteenth century and of 
its condition at the i^resent time, and show in a special manner the effect ux')on 
agricultural industry of the application of science in its several branches to the 
service of agriculture. Every Bureau and Division in the Department charged 
%vith scientific work should therefore contribute one or two articles reviewing 
the progress made in the application to agidculture of the particular science with 
which it is concerned. 

In tlie execution of this design it has been necessary to somewhat limit 
the number of iiax^ers, owing to the sx)ace desired for the i3rox)er treat- 
ment of the various subjects. In addition to the Annual Report of 
the Becretiiry, which, in aceordanee with the law i^roviding for the 
publication of the Yearbook, has the first place in the volume, there 
are but twenty-six papers. A glance at the list of titles on page 5 
wdll show that in the main the plan laid down by the Secretary has 
been carried out. A wide latitude, liowever, has been allowed to 
each writer in the presentation of his subject, as each one was dealing 
with what has been x)ractically his life work. The result is, it is 
believed, to present for the first time within the covers of a single 
volume a fairly comi3rehensive review of the i^rogress and develop- 
ment of a century in almost every branch of scientific inquiry Iming 
a direct practical bearing upon agriculture. 

It is gratifying to record in this connection that Congress has made 
I>rovision for an extra distribution of this number of the Y^earbook 
• 3 
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PREFACE. 


Ia' i)iT»vklin,Lr i\ spijcial tHlitioii to bo avaihible for foreign distribution 
ihiviug Iho time of ibe Paris Exposition of 1000— an edition wliieh 
will be literally '•'extra," not only as to number but as to workman- 
ship. So mueli for tiie miseeilaneoiis papers from tlie several chiefs 
Iff iln‘ Bureaus, Divisions, and OMees. Two papers only are contribu- 
ted by others than Department olficers and employees, that on the 
' ‘ AVorlt of the breeder in improving live stock ■’ and that on the ' ' Devel- 
tomient of tninsporlation in the United States/’ These papers were 
[avpar<.*d ])y two gentle nieii each of whom is especially qualified by 
tlu;^ experience of a lifetime to treat of the subject assigned to him. 

Tim general eliaraetei* of the Appendix has not been materially 
changed; such modifications as have been made are in the direction 
* « jf expansion, witli a view to the making of this part of the Yearbook 
a «s>nvenient and full ready-reference book, excluding no information 
wliich liilglit be of value to any resident in a rural district. The vSteps 
which have already been taken in this direction will be continued in 
the future. 

It should 1)0 said in speaking of the Appendix, the character of 
wliicii precludes the giving of individual credit for the various con- 
tributions, tliat all the Bureaus, Divisions, and Offices of theDepart- 
ineut have supplied a sliare, oftentimes involving a very large amount 
(jf work, iu3t infrequently more than is requued in the preparation of 
j)apers for the main body of the volume. The illustrations include 
sixty-three plates and numerous text figures. 

It is proper to state hero that acknowledgments are due to many 
persons for information kindly supplied by them to the writers of 
Si.;-veral of the i3ai)ers comprised in this volume, but the frequency of 
such aid makes it impossible to loartieularize, and confines ns to this 
general acknowledgmejit on Imhalf of the writers thus favored. 

Geo. Wm. Hill, 

Editor. 

Washixgtox, D. April 20^ IdOO. 
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YEARBOOK 


OF THE 

IT. S. DEPARTMENT OF AGRICULTURE. 


REPORT OF THE SECRET.1RY. 

To TEiE President: 

I have the honor to report upon the work of the Department of 
Agriculture for the year ending June 30, 1809- This report touches 
upon the work regularly carried on by the several Bureaus, Divisions, 
and Offices, and also indicates the new lines of scientific inciuiry 
inaugurated by the Department for the benefit of producers in the 
several States. A brief suiuinary precedes more extended considera- 
tion. I have also endeavored to give in sufficient detail the reasons 
for the estimates presented to Congress to carry on the work for the 
coming year. 

SUMMARY. 

"Weather Bureau. — The extension of the Weather Bureau serv- 
ice around the Caribbean Sea has been abundantly successful in 
noting the first indications of cyclones, forecasting their movements, 
and giving timely Avariiing to our Navy, to merchant vessels, and to 
producers and others interested on land. 

Division of Che:mistry. — This Division is becoming a necessity 
to every Department of the CTOvexmment in the making of chemical 
analyses. Foods are investigated, preservatives of all kinds exam- 
ined^ sugar beets analyzed, etc. An interesting inquiry has been 
made into the change which takes place in the composition of grains 
grown repeatedly on the same soil. 

Division of Entomology. — Since Dr. Howard has shown owners 
of Smyrna fig trees on the Pacific coast how to get the fruit fertilized, 
there is good reason to believe that in a few years we shall obtain our 
fine figs from that locality. Investigation by this Division shows that 
house flies and mosquitoes may be greatly reduced by removing the 
ixropagating conditions. 

Division of Botany. — The Department is gathering information 
regarding the life history of the ixlaiits that supply commerce with 
India rubber and gutta-percha, and should Congress be pleased to 
give direction, it will seek the plant zones in our island possessions 
where these commodities may be produced. The United States now 
pays $30,000,000 annually for rubber. We import between $4,000,000 
and $ 5,0003000 worth of Egpytian cotton annually. Experimentation 
» 9 



10 YEAEUOOK OF THE DEPARTMENT OP AGRICULTURE. 


incKeates strongly that , on suitable soils properly cultivated, this arti- 
cle can be grown here. 

P.iOLOGiCAL Survey. — Plants and animals thrive and produce best 
where they are most at home. The Biological Survey is endeavoring 
to find the most congenial conditions for our plants and animals. 

DmsioN OP Tegetable Physiology and Pathology.— The 
liybridizing of grains i.s being conducted by the Division of Yegeta- 
bie Physiology mid Pathology, with a view to securing varieties (rust- 
resisting. dimight-resisting, and cold-resisting) better suited to our 
varied soils and climates. Hybridization will also be applied in the 
immediate future to cotton, and efforts are now being made to get a 
hardier orange tree l»y the same process. The diseases of plants in 
the several States, iiniluding a serious fungous disease affecting sea- 
island cotton, and the diseases of frnit trees are also being studied. 

Division of Pomology. — This Division continues to experiment 
in many localities throughout the country with fruit-bearing trees, 
plants, and vines. For example, 110 varieties of the finer table 
grape.s of Europe have been grafted on Phylloxera-resistant American 
stocks and sent to North Carolina and Florida. Special work is 
being done on the Pacific coast to get more definite data regarding 
the adaptability of varieties to that locality. 

Division op Forestry. — The Division of Forestry is introducing 
practical and paying forestry on a large scale among lumbermen, and 
extensive oxiterilnehration in tree ifianting is being conducted, with 
cooi>eration on the i»art of those interested in woodcraft in the several 
States, 

Division of Soils. — Tlte irrigation farmer of the West is being 
helped by the mapping and extended investigation of alkali soils and 
by llie reclamation of injured or abandoued land, many acres of 
which have Ijccome sterile through the injudicious use of water. 

Division op Agrostology.— Cropping reduces the organic material 
in the soil. Long-continued cropiting renders the soil unproductive. 
Cra.s.ses and legumes are the best agencies for restoring this organic 
matter. The Division of Agrostologj' is experimenting with home and 
foreign gras.ses and legumes in all sections of our countiy, to build up 
worn-out soils in some eases and to introduce useful varieties in 
others. 

Office op Experiment Stations.— Cooperation between the 
Department and the experiment stations becomes closer every year. 
Assistance from the States is increasing and the farmers of the sev- 
eral States are appreciating their station work more and more. 
Experimentation in Alaska has begun with Congressional aid. This 
work should be extended to Hawaii, Puerto Rico, and the Philippine 
Islands, so that they may be enabled to supply the United States with 
tropical products, our impoitations of ivhieh amount to over two 
hundred million dollars annually. 

Office of Public Road Inquiries.— T here is great interest at 
the present time in the public highways of the country. Extensive 
ecEperimeutation is being conducted by the Department in cooperation 
with local ^authorities in building sample roads from the materials 
loiiml lu diSereiit localities, and in tlie laying of steel track. 

Division op Publications. — ^During the year 603 publications were 
issMd and over 7,000,000 copies distributed among the people. Of 
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the Farmers’ Bulletins, 2,437,000 copies were printed and distributed, 
which did not meet the full demand. 

Section of Foreign Markets.— Shows rapid growth of American 
commerce with all parts of the world. continue to sell raw mate- 
rial to foreign countries, from which they manufacture high-selling 
articles. Trade regulations are prohibitoW against American meats 
in some European countries where importations of cheap grains from 
which meats are made are encouraged. The American farmer can not 
aiford to export nitrogenous grains or mill feeds for this purpose. 

Bureau of Animal Industry.— The work of tliis Bureau increases 
rapidly. Meat inspection was conducted last yesiv at 138 abattoirs 
in 41 cities. The ante-mortem inspections were 53,223,176, while the 
number in 1892 was 3,800,459. The third year of experimentation 
with hog cholera shows that from 75 to 80 per cent of hogs injected 
with serum are saved. Encouraging results have comer from the 
infroduction of dairy products into foreign markets. The Depart- 
ment sends shixoments abroad for the purpose of ascertaining the facts 
regarding such xR'oducts; these facts are iDublished, and commerce 
naturally follows. 

Division of Statistics. — Fifty thousand crop reporters keep the 
Division of Statistics informed regarding the condition of our stax)l6 
croi^s, and every effort is being made to promptly give the peox>le the 
facts as they are found. 

Gardens and Grounds. — The grounds of the Dei)artmeiit and its 
extensive greenhouses serve a useful x>urpose, more than 100,000 
plants and bulbs, all of economic value, having been distributed dur- 
ing tlie year by the Superintendent. This official is now j^rexDared to 
supply tea plants for experimentation in the Gulf States, 

Seed Distribution. — The Department in the distribution of seeds 
is aimiug to conform to the original spirit of the law by the importa- 
tion and distribution of what is rare and valuable. 

WEATHER BUREAU*. 

The establishment of stations around the Caribbean Sea has eiial)led 
the Weather Bureau to note the first ai^proach of the West Indian 
cyclone and to warn shix>masters in port and intex’ested x>c^Lsons on 
land, with remarkable ceiiainty, of its ai^iiroach. 

extracts from the report of the chief. 

The following paragraphs, extracted from the rejiort of the chief of 
the Bureau, set forth some important features of the work; 

COLD WAVES. 

Among the most important warnings issued by the Weather Bureau are those 
which give notice to agricultural and commercial interests of the approach of 
periods of abnormally low temperature. Warnings of this class have been par- 
ticularly successful during the past year, and a not unimportant feature of the 
advices has been estimates of the probable continuation of injuriously low tem- 
peratures. In fact, a special effort has been made, and will be sustained, to afford 
all interests all the information regarding future weather conditions that is war- 
ranted by modern methods, appliances, and skill in forecasting. The 
accuracy hf the temperature forecasts have caused them to be 
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vayioiisj interests, and in the commercial centers movements of perishable goods 
are almost absolutely controlled by advices received from the Weather Bureau . 

By far the most important cold tvave, or series of cold waves, of the winter 
crossed the country from the N'orth Pacific to the South Atlantic coasts during the 
first half of February, 1809, damaging crops and fruits in the Southern States to 
the extent of millions of dollars. During the first eight days of the month the 
lowest temperatures on record were reported at points in the North Pacific coast 
States; from the 9di to the 12th many places in the Central, Western, and North- 
western States reported the coldest weather on record. During the 13th and 14th 
the cold wave overspread the Southern and Eastern States, attended on the 13th 
by the lowest temperature on record from the Southern Rocky Mountain slope to 
the South Atlantic coast, by zero temperature to the Gulf coast of Alabama, and 
by ii snowstorm of unprecedented severity in the Middle Atlantic States. 

The Weather Bureau forecasts and warnings gave ample and timely notice to 
all interests of the advance of the cold wave, and special reports and newspaper 
eominents gave unquestionable eridence that the waraings prompted protective 
measures whereby crops, live stock, and ijei-ishable goods and merchandise to the 
value of hundreds of thousands of dollars were saved. Along the Middle Atlantic 
and New England coasts the character of the stoim called for the display of 
hunicane signals, the extreme warnings of the Bureau. 

The detailed action taken in connection with this cold wave and storm and the 
numerous newspaper comments relating thereto, for which space can not be 
given here, will be found in the Montlily Weather Review for February, 1899. 
All reports and comments bear witness to the fact that the work of the Weather 
Bureau in connection with this, the severest cold wave in the history of the 
Southern States, was as nearly perfect as the most approved methods of dissemi- 
nating warnings would permit. The amount saved by stockmen in the West and 
Southwest, by truck growers in the Southwest, and by fruit growers, gardeners, 
and orcliardists in the Southern States, and more especially in Florida, is incal- 
culable. The superintendent of the Florida East Coast Line reports that the 
warnings sent along his line of road, fifteen hours in advance of the cold wave, 
alone resulted 4n saving one-half of the vegetable crop, and that the value of the 
croi,! was estimated at $1,000,000. The exceptionally severe character of the stoim 
along the Middle Atlantic and New England coasts am^fiy justified the special 
warnings sent to that section. 


CLIMATE AND CROP SERVICE OP CUBA AND PUERTO RICO. 

In the latter x>art of October, 1898, instructions were given to the official at 
Sim Juan, Puerto Rico, to establish a climate and crop service in that island, and 
later similar action was taken in Cuba. Sufficient instruments and shelters of 
standard patteim were sent into both islands and voluntary stations established 
as rapidly as the cooperation of efficient observers could be secured. By the 
oi>ening of the ne-w year the issue of the Weekly Climate and Crop Bulletin had 
begun in Puerto Rico, and similar bulletins for Cuba were first issued about the 
middle of May. The Illness of the official in charge unfortunately interrupted 
tlie work of the Puerto) Rico section, which, however, was resumed in May and has 
since continued. Arrangements have been completed by which monthly section 
reports, after the standard, for both Puerto Rico and Cuba will be issued here- 
after, work on the first report, that for May, 1899, for Puerto Rico, being welt in 
band- Notwithstanding the serious difficulties which were encountered in the 
prosecution of the climate and crop work in these islands, due in a great measure 
to the fact that the Spanish language is exclusively spoken, much has been suc- 
cessfully accomplished, as evidenced by the fact that both sections issued weekly 
bulletins with regularity after the middle of May. 
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Prom the many courteous and complimentary communications that have heen 
received and notices published in the newspapers, both on the islands and in the 
United States, it is evident that the efforts to establish this service have been suc- 
cessful and have met a popular need. As the residents of the islands loecome 
more conversant with the aims and scope of the service thej?- will appreciate more 
fully what a great benefit it is, both climatologically and financially. 


LOSS OF LIFE AND PROPERTY BY LIGHTNING. 

The collection of statistics of loss of life and property by lightning, referred to 
in a previous report, has been continued. The number of deaths by lightning 
stroke in the calendar year 1898 was 367 and the number of injuries 494. The 
places where the proportion of deatlis to total population was the greatest were 
the Upper Missouri Valley and portions of the Rocky Mountain region. The 
proportion of deaths by lightning in the United States to the total population is 
about five in a million, which, it may be remarked, is higher than the average of 
infest countries. 

J7ine hundred and sixty-six barns, sheds, etc., 735 dwellings, stores, and office 
buildings, 95 churches and schools, and 70 other buildings were struck and dam- 
aged by lightning, the approximate loss being about a million and a half dollars. 
Of the buildings struck, 40 were provided with lightning rods, 855 were not, and 
in 953 cases it could not be ascertained whether the building was provided with 
rods or not. 

Mne hundred and sixty-four head of cattle, 306 horses, SO mules, 436 sheep, and 
116 hogs were killed by lightning during the calendar year above referred to. 
The total value of the stock reported killed was $48,357. 

Lightning has caused great loss of life and propeiiiy thus far during the calendar 
year 1899. 

AERIAL OBSERVATIONS. 


At the close of the last fiscal year 17 kite stations were in operation and 348 
ascensions had been made, in each of which the elevation attained exceeded 1,000 
feet. The work was continued until about the middle of November, 1898, af 
which time 1,217 ascensions of 1,000 feet and over had been made. 

The study of the records of temperature, pressure, and humidity thus secured 
was intrusted to Mr. H. C. Frankenfield, forecast official, whose first report has 
been submitted. For the first time in’ the history of meteorology we have facts 
instead of hypotheses as to the average gradient of temperature up to 6,000 or 
8,000 feet, free from all injurious influences, and for so many days and over such 
a large region of country that it has a broad significance; evidently it is the only 
proper gradient to be used in reducing atmospheric pressures or temperatures, up 
or down, from any observer’s level. Notwithstanding the imperfections attend- 
ing the beginnings of any such entirely novel work, these 17 stations, with their 
1,317 ascensions in the coiwse of six months, have probably added more to our 
knowledge of vertical gradients of temperature, humidity, and wind, in the day- 
time of summer, in the lower portion of the atmosphere, than the sum total of all 
that was previously known upon the subject. 


STUDY OF TEMPERATURES AT STATIONS IN ALASKA. 

*The Bureau is studying the temperatures at stations in Alaska to 
learn what effect they may have on rainfall in California, and wh^n 
cables are laid around the Pacific, with observers stationed at numer^ 
ous places, the ocean currents and their effect on our Pacifie <3oa<st^ 
being more intelligeirtly studied,, . will be better,.U'Odei?St^)^ 
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eokl ^vave of last winter that destroyed so many frnit trees 
suggests the eoiitiiiued improvement of our means of observation. 


RECOMMENDATIONS. 

The greatest returns from the large sum ($1,022,482) spent annu- 
ally in tine maintenanee of the Weather Bureau are from the warn- 
ings to marine Interests of destructive storms and x>redictions of cold 
waves and frosts for the I>ene1it of agriculture and commerce. An 
appropriation of $05,000 for the purpose of equipping storm-warning 
stations with improved lights and durable iron flagstaffs and towers 
from which tliese imi)ortaiit signals can be advantageously displayed 
is urgently recommended; also an increase of $25,000 in the fund 
for telegraphing weatlier reports and improving the river and flood 
service in order to meet the numerous demands now almost daily 
made ui>on the Weather Bureau of this Department by boards of 
trade, cotton exclifiiiges, marine associations, and large individual 
ovmers of ocean, lake, and river property. 

DIVISION OP CHEMISTRY. 

This Division has continued its study of various soils under identi- 
cal eonditirais with satisfactory results. Imi)roved methods of anal- 
ysis liave l)een devised and xiublished for the benefit of agricultural 
chemists throughout the country. 

Alueh time and attention has been given to the investigation of 
food x>i*odiicts to ascertain the comx^osition and nutritive value of 
commercial foods, and definite data have been secured. 

Careful and systematic research has been made in this Division for 
X'u'eservatives of all kinds which may have been used on meats. The 
attitude which the Department should take toward preservatives 
has been frequently outlined in official rex>orts, but it may be as well 
to restate it here, as the matter is of great imp>ortance. It is well 
stated in the rei)ort of the Chemist, as follows: 

It is not regarded as a wise thing to absolutely prohibit the use of preservatives 
in foods. Since, however, all chemicals which have the proi>erties of preserving 
foods also have a tendency to interfei*e with the processes of digestion, it is held 
to l>e imperative that no foo<l should be offered for sale which contains a x>roserv- 
ative without having this fact plainly stated upon the label of the package. Not 
only shcgild the label state that the food product contains a preservative, but it 
should also give the name of the preservative and the quantity employed. In v 
tills way the intending purchaser is fully informed in regard to the character of 
the product which he buys. While it has been established that a healthy stomach 
can, from time to time, receive with impunity food containing small quantities of 
preservatives, it is by no means certain that the continued practice of ingesting 
preser\’‘atives in foods would not produce serious injury. On the other hand, it 
is also quite certain that weak or diseased stomachs may suffer temporary or 
permanent injuiy’^ from even minute quantities of preservatives. 

Twenty tons of high-grade sugar-beet seed were imported from 
Europe for distribution under the supervision of the Chemist:' This 
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was sent out mainly’ through the experiment stations of the States 
and Territories interested in beet culture. Analyses of beets have 
also been made by the Division for all recipients of this seed desiring 
such service. 

The State, War, Treasury, Justice, Post-Office, and Interior Depart- 
ments of the Government frequently call upon the Department of 
Agriculture to have chemical work done, which suggests the wisdom 
of imeparing to do this work tlmough statutory provision recognizing 
the Division of Chemistry and providing means to enable it to serve 
all the Departments. 

Deterioration in the gluten content of wheat is being inquired into. 

DIVISION OP BNTOMOLOG-V. 

# 

There are very large numbers of Smyrna fig trees in California that 
have never matured fruit because the flowers were never fertilized. 
Dr, Howard, chief of this Division, suggested the importation of an 
insect {Blastopliaga grossorum) which in the Mediterranean coun- 
tries fertilizes this fig. This has been successfully done, and the 
insects have multiplied and fertilized many figs that matured. 
Dr. Swingle, who made the importation, is carefully studying the 
habits of the insect and teaching the owners of the trees regarding it. 
There is good reason to hope that our country will get its figs in 
future from the Pacific coast. The Division continues its study of 
injurious insects that may invade our territory from contiguous 
countries. Volunteer observers for this Division are studying injuri- 
ous Puerto Rican insects. Sets of injurious insects are being received 
from several foreign countries with which we have intercourse. 
Insects are being studied that are destructive to forests in the ISTortli- 
western States. The life history of the San Jose scale, through the 
work of this Division and State ofiieials, is now well undeistood. 
Experimentation in this Division to learn whether this scale would 
live on dried fruit has convinced most foreign importers that they 
may safely handle this product. 

Investigation is being made by this Division regarding the ability 
and likelihood of house flies and mosquitoes to carry disease; also by 
many scientists, who call upon Dr. Howard for exact information 
bearing upon the life histories of these insects. Life histories of 
insects injurious to garden crops, grasses, and tobacco are being made 
out. The Mexican boll weevil is under consideration and the geo- 
graphic distribution of insects is being cai'efully mapped, both lines of 
wqrk in coopei’ation with local entomologists. Experimental work 
with remedies and their effects on foliage has been undertaken. Tlie 
honey bee is being studied along practical lines, such as the prevent- 
ing of swarming, queen rearing, and the like. Much inquiry 
regarding the large bee of the East, which we will import as soon 
aiTangetpents can be made. 
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. DIVISION OF BOTANY. 

The many deaths of Iniinaii beings and farm animals caused by 
Ijolsonous plants justify continued u'ork by this Division with regard 
to them. Several liundred tests have been made of seeds bought in 
tlie open market, showing that impoi-ted grass seed, particularly, 
requires the attention of the Deimrtment on account of its impurities. 
Dealers in these articles have been warned, and further tests will be 
made. The work of seed and x)lant introduction has been attached 
to the Division of Botany in order to avoid multiplicity of supervision. 
During the last year explorers have been sent to Russia to secure 
superior varieties of cereals resistant to cold, drought, and fungous 
diseases. 

One explorer went to Japan to procure varieties of rice i^ossessi^ig 
high milling qualities, for ciiitivation under the new system in Louisi- 
ana j,nd Texas, by which the rice fields can be flooded when necessary 
and dried at pleasure to admit the harvester. A testing garden has 
been secured on the Potomac flats, through the courtesy of the War 
Department, where observation may be had of plants introduced from 
foreign countries, so as to avoid new plant diseases. The acquisition 
of tropical islands b}^ the United States has brought many inquiries to 
this Division regarding the cultivated iDlants of the Tropics. There is 
now widespread interest in tropical agriculture and a demand for 
correct information on the subject, which the Department must be 
prepared to satisfy. 


BIOLOGICAL SURVEY 

During the fiscal year 1898-09 field ^ybrk was carried on in four 
States (California, Maryland, Kevada, and Texas) and two Territories 
(New Mexico and Alaska), and also in British Columbia and North- 
■westera Territories. In 1S98 the j)riiicipal work was done in Cali- 
fornia aiud in 1899 in Texas and Alaska. Work was done under the 
direction of the chief of the Division on Mount Shasta and in the sur- 
rounding country. Several life zones were run from the bottom of the 
SaeraiB^nto and San Joaquin valleys to the summit of the Sierra, and 
also in other valleys of the Pacific coast. The rapid settlement of 
Alasfea has attracted attention to that Territory, A favorable oppor- 
tunity for investigation was aftbrded our biologists through the liber- 
ality of Mr. Edward H. IlaiTiinan, of New York, who fitted up an expe- 
dition for a trip along the Alaska coast. 

During the year 1,381 biixl stomachs were I'eeeived and 1,961 were 
examined in the laboratory. The collection contains 31,300, the aeeti- 
mnlation of fourteen years; less than 50 per cent hate 
ined. Detailed reports of some of this work have pul>^^ 
the Department. The object is to obtain reliable data respecting 
the foot! habits of these birds and to determine their value or possible 
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injury to tlie fanner. Considerable work lias been done to deterniino 
wlietlier birds show marked preferences in selecting food or simply 
eat ^yhat is most abundant. Work eontiiiues along the line of com- 
paring and tabulating data and inapiiiiig the geographic distribution 
of birds. Similar data liave been tabulated for inamnials. 

Tlie Biological Survey has determined tlie natural crop belts of the 
United States and has undertaken to max3 their lioundaries and to 
prejiare detailed lists o£ the agricultural products adaiited to each, 
A imelimmary report on this subject, illustrated by a colored maj), 
has been already published (Bulletin No. 10, Division of Biological 
Siirvej^). By ascertaining in advance the areas suitable for each 
variety of fruit, vegetable, and cereal, the Biological Survey aims to 
put a stop to the present indiscriminate and wasteful experimentation 
iii«svhic]i farmers spend vast sums of monej" each year vainly trying 
to force crops to grow in i)laces unfit by nature for their cultivation. 

The crop belts have been found to conform to certain tempenxture 
conditions and to coincide with natural belts inhabited by particultar 
kinds of animals and x)lants, so that their boundaries 3nay be fixed 
Irya study of the geographic distribution of our native species. The 
v'ork of mapping the life belts can be done onl}’’ by exi^erieiiced field 
naturalists. Persons qualified by knowledge and exiDcrienee are few 
and difficult to secure, regardless of compensation. The Department, 
owing to the limited means at its disposal, has not only been unable 
to increase the small force long engaged in this work, but has lost 
several assistants wlio have resigned to accept better positions else- 
where, for each year members of the Biological Survey are offered 
salaries much higher than those the Department is able to pay. No 
increase in the ai^propriation has been made for seven or eight years, 
as a consequence of which It is imiiossible to cany on the work 
as economically as could be done Avith a slightly larger and better 
equipped force. Much time is lost in fitting young and' inexpe- 
rienced assistants to replace those who resign to accept more profitable 
positions elsewhere; and it is often necessary to extend a piece of 
field work over several seasons which might be completed in a;^%ingle 
season, with a considerable saving in expense. | 

DIVISION OP VEGETABLE PHYSIOLOGY AND PATHOLOi^Y. 

This DiAdsioii has been making a careful study of plant nutrition, 
the heredity of plants, and improvement by breeding and selection. 
Wlxile the Department is endeaA-dring to ascertain, through the Bio- 
logical Survey, Avhere ]Tilants are most at home and under what climate 
and soil conditions they prospei* best, the Division of Vegetable Phys- 
iology and Pathology studies the phenomena of plant life itself. 
The diseases affecting timber are being studied in order that some^ 
thing may be i)ublislied for the benefit of the public diiidng fhe forfeb^ 
coming year. When our x^eople become alive to the 
■ 1 ^ 99_2 ■ ■ 
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rtyioresiiug' many parts <>1* inir eouiiiiry tlie ^aliio of a c-orroet knowl- 
edge of the diseases affeetiiig living trees will be more apparent. 

llio diseases of trees are as a rule of sueli a nature as to necessi- 
tate miieli careful investigalion to discover tlie crtuses. Some are 
dm* to uiiiavorable siirroiuidiugs, such as soil or plant food, or to the 
presence <.jf noxious siibslances in the soil and air. Tlie little-peach 
disease in ^^licliigan tlireatens to cripple the peach industry seriously 
unless some mesins of cheeking it are found. A scientist from this 
Division has been detciiled to study the conditions and obtain all tlie 
liglir possible on this disease in 3Iiehigaii and elsewliere. Definite 
conclusions lurre not been reached. The past summer has not been 
favoralde lor studying the disease, because during the severe winter 
of i many trees partially diseased were killed outright. 

Tim study of pear Idight lias been continued, also diseases of wlifrte 
arid s^^’eet potatoes. It was found that a serious disease of the sweet 
IDotalo tran be iireveuTcd by a simple treatment with formalin solution. 
A serioiis fungous disease is alfecting the sea-islaml cotton. One of 
our ablest m oi has been detailed to study the matter on the spot. 
This disease alt ieks other plants than cotton, and seems to bespread- 
ing. The fuugiLs appears iu bo of great vitality, and may live in the 
.soil for yr*a !’s, at lacking the cotton plant when planted aga.i n after other 
crops. In couuec'thm with this work it is proposed to inaugurate 
experiments in breeding cotton, wdiieh will have for their object the 
improvement of varieties of the crop both as regards marketable 
qualities and ability to resist various diseases. 

The jjuthologist who lias charge of plant breeding has been detailed 
to assist the Sectioti of Seed and Plant Introduction for the greater 
part of the year, and in Russia and other wheat-i>rodueing countries he 
secured varieties as a basis for future work, in addition to collecting 
large <]iiantities of cereals for distribution. Another scientist from 
tills Division has been detailed to assist the Division of Soils in exten- 
sive work on the curing and fennentation of tobacco. Advances 
have been made by this Division in the use of pure yeasts for the pro- 
duction of grape, apple, berry, and other wines. The yeasts have 
been introduced from Gerinany by agents of the Department. Cul- 
tures pf these yeasts were made to determine their purity, and after 
this preliminaiy work experiments w^ere made to determine their 
ehcKttiS lipon the fermentation of cider. Our people have been selling 
api)ie parings, apple corings, dried apples, and cheap apples by the 
ton to foreigners, who, witli the aid of these yeasts, have been xnafcing 
very desirable artkdes of commerce. It is designed that: Our owk 
people shall have the benelit of these discoveries in the future. 

Questions have arisen regarding the effects of continued spraying 
with copper sulphate — as to whether its aeeuiniilation in the soil after 
long use will raider the soil sterile. The nature of this work is such 
tiiat it will take some years to curry it to a vsuccessful conclusion. 
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This Division renders much asvsistanee to the Section of Seed and 
Plant Inti‘odnction by inspecting new seeds and plants, so as to avoid 
the introduetioii of new fungous and parasitic diseases, and also 
by treating the grains imported and distributed by the Department. 
Plant breeding is attracting more attention than usual. An assistant 
of this Division was sent to attend tlie International Confereiiee of 
Plant Breeders in London during the present year, so as to make 
himself familiar with tlie metliods pursued in foreign countries. The 
work tliat ina^' be done in improving x^lRRts by breeding is quite 
analagous to that which has been done in iinxjroving domestic animals 
by the same method. 

The production of large varieties through selections that will 
improve either plant or animal; the development of varieties for 
inwticular imrposes, as is done in the ease of animals; the cross- 
breeding of plants, so as to develop varieties that will be more hardy, 
fungus resisting, drought resisting, early maturing, or late maturing, 
are all under consideration. It is hoped by hybridizing to get a 
hariiier orange tree for the Southern States, and thousands of cross- 
bred plants were sent out this si>ring wdth this object in view. Seed- 
ling j)ineapples secured by crossbreeding are ready for sending out, 
and will be placed in suitable localities. Arrangements have been 
made with the Nebraska Agricultural Experiment Station for cooper- 
ative work in crossing corn. An interesting held is oifered here, as 
this cereal is one of the great staple crops of the country, and nothing 
has been done along this line. Selection has beeii relied uxmn alto- 
gether for the improvement of this cereal. 

The agent of this Division on the Pacliic coast is at work on pciieh- 
leaf curl and on diseases of lemon, orange, and walnut trees — indus- 
tries in which the people of the coast are vitally coiieerned. The 
crossing of raisin grapes has progressed far enough to warrant the 
statement that time and judicious wox*k are all that are necessary to 
obtain the hardiness of plaxit and the required fruiting qualities in 
California, Arizona, and Nevada. 

The subtropical garden located in Florida is used in making pre- 
liminary tests of hybrid fruits obtained in the regular work of the 
Division and also to test the new plants imported by the Section of 
Seed and Plant Introduction, about which we desire further informa- 
tion before distribxition. This garden has hybrid citrus (orange, 
lemon, lime) and guava trees and a large number of seedlings. Pine- 
apple plants and imixorted French grapes are being tested with a view 
to determine their value for the Southern States. 

DIVISION OF POMOLOCS^T. ^ 

The distribution of fruit-bearing trees, plants, and vines lias bete 
largely increased during the past year owing to the facilities 
by the Section of Seed and Plant Introduction, and thus the 
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of -specialists can liave a practical ai)i)lication- During the year 
5,700 lots have been placed with about 57o experimenters in various 
portions of the country. Consul Merriam at Iquiqiie has sent us a 
lime from the interior of Chile and a reputed hardy type of alligator 
pear. The last mentioned is being thoroughly tested in the Southern 
States. A reputed hardy variety from Mexico is also being experi- 
mented Avith. 

Experimentation under the direction of the Division is being con- 
ducted in Xorth Carolina and Florida, with a view to the successful 
production of thefiner table grapesof Europe. One hundred and nine- 
teen varieties grafted on Phylloxera-resistant American stocks have 
been planted by the experimenters, as well as 43 varieties of “direct 
pro<lucers” and “resistant stocks.-’ These vines were imported 
tiirongli the Section of Seed and Plant Introduction, and more varfe- 
ties will be added during the coming year, so as to have thorough and 
comprehensive tests made of all varieties likely to be useful. A bet- 
ter kiioAvIedge of fungous diseases at the present time gives hope tliat 
we can produce these flue grapes more successfully than was done a 
number of years ago, before the science of applying fungicides tvas so 
well understood. The results of exijerinients in root-grafting by this 
Division are being prepared for publication. 

A catalogue of fruits recommended for cultivation in various sec- 
tions of the XJnited States by the American Pomological Society, 
wlucli AA^as published in 1897, has been tboronghly revised by a com- 
mittee of that society AA’-orking in cooperation Avith the divisional 
force. To secure more definite data regarding the adaptability of 
varieties on the Pacific coast, Prof. E. J. Wickson, of the Uiiiv-ersity 
of California, was last year appointed a special agent to conduct 
special inA^esligations on the subject among the groArers of that 
region. Extended preliminary investigations of the conditions of 
the fruit industry in Idaho, eastern Oregon, and western Washington 
were made by the Pomologist during the autumn of 1808. The fruit 
industry as a commercial enterprise is comparatively new in both 
these sections. The outlook for the commercial fruit giwer there 
is A’ery promising. 

The unusually loAv^ temperature readied in 1800 v-orked permanent 
injury to the trees and Aines in many sections. Many that were sup- 
posed to be hardy have been killed outright in many localities. The 
Division of Pomology is endeaAm ring to ascertain the facts Avith regard 
to A’^arieties, so that it may be able to make recommendations for cer- 
tain localities. 

In preparing a liortreiiltimal exhibit for the Paris Exposition the 
Division will secure such fruits especially as are now in demand or 
may find a market in foreign countries. Canned, dried, and eA^apo- 
rated fimits and A' egetabies will be shown in great Amriety. The apple 
and the orange Avill be prominent among fresh fruits, and the pecan 
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and shagbavk among nuts. Evorytliing is being done along these 
lines to inform the world regarding our marketable procliiets and to 
assist merchants in finding markets. 

DIVISION OP FORESTRY. 

The work of this Division has been entirely reorganized during the 
year. This and the introduction of practical and paying forestry 
among lumbermen on a large scale, the extensive investigations in 
tree planting, preparatory to practical work with tree planters, and 
the widespread interest [ind cooperation in the work, especially 
among lumbermen, are the most important facts to be reported. A 
striking instance of this cooperation is the action of the redwood lum- 
bermen of San Francisco, who voted to subscribe §1,000, and offered 
fi’fee transportation and free subsistence in their camps to our agents, 
so as to advance by. one year the time when the Division, delayed by 
lack of funds, could begin work on the growth and reproduction of 
the redwood. 

Notwithstanding the increased appropriation made by the last 
Congress, it is still utterly impossible to cover the field of necessary 
action. Very many demands made for work of great importance to 
the preservation and proper use of forests in the United States can 
not be complied with for lack of means. It is earnestly hoj>ed that 
the Division may be enabled duidng the next fiscal >^ar, through a 
largely increased appropriation, to take advantage of the unprece- 
dented ojpportiinities created by the rapid x)ublic awakening to the 
meaning and value of i)ractical forestry. 

At present all work in the Division is assigned to four sections, 
each one in charge of a man of special knowledge and qualifications. 
These are: The section of working plans, which has charge of all 
practical work in the woods; that of economic tree x>huiting; that 
of special investigations, dealing with the habits and characteristics 
of trees which affect their use in practical forestry; and that of office 
work. But two of the various grades of technical assistants under 
the heads of sections require mention here. 

COLLABORATORS AND STUDENT ASSISTANTS. 

The first grade is that of collaborator. The collaborators are 
exiierts of established reputation on forestry, lumbering, or tree plant- 
ing, and are scattered throughout the country. They prepare and 
forward for publication treatises on subjects previously agreed upon. 
Through them the best experience of trained specialists becomes 
available to the Division at a very moderate cost. The pay of a col- 
laborator is $300 a year. 

The grade of student assistant was created to provide trained ihW 
for the future needs of the Division and to supply it immediately^ with 
assistants of high intelligence at small cost* . Twenty-eight 
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a>ssistiints liav«; ]>ee3i employed during the sinusner, tlie majoi’ity of 
■whom are college or university men. Only those who have declared 
their intention to adopt forestry as their profession are received. In 
the field they work under the supervision of trained foresters, esiJO- 
cially in the ineparation of working plans and the study of coiunier- 
eial trees. The pay of a student assistant is §25 iier month. 

Both collaborators and student assistants have been of marked 
value to the work of the Division. 

PRACTICAL ASSISTANCE TO F-AEMEES, LtTMBERMEiT, AND OTHERS. 

Last Oetolwr a cli’cuhir was issued (Ko. 21 of the Division of For- 
estry) offering advice and practical assistance to farmens, lumbermen, 
and others in handling their fore.st lands, with a view of bringing 
al.Mjut the substitution of conservative for de.structive methods. Thts 
ofler iirovided for the pieparation of working plans, with full direc- 
tions for work and with practical assistance on the ground, without 
cost to the owners of wood lots, but in the ease of larger tracts 
reqnii’ing the owners to meet e.vpeuses for travel and subsistence, and 
for the necessary helpers for the agents of the Division while in the 
field. 

During the year appiieatious were received from 123 owners in 35 
States for the management of 1,513,592 acres. Of these applica- 
tions, 48 were for large tracts covering together 1,506,215 acres, the 
reluaifider being for wood lots. 

Personal attention on the ground was given to 41 tracts, covering 
about 400,000 acres in 19 States. The contribution of private owners 
to the e.vpenses of this work was about $3,000. 

It was found possible for the owners of a majority of these tracts 
to carry out the working iffans without personal assistance, but 15 
of them required the active participation of the Division. On two 
of the latter, comprising 108,000 acres, the working plans were put 
into execution eaify in the year, and the first year’s work has been 
successfully completed. The second years work is being pursued 
under very favorable conditions. 

As a result of a calculation, based on exact measurements, of the 
amount of luml^r wasted by the prevailing practice of cutting high 
spruce stumps In the Adirondacks, there has been a decided change 
for the better on certain tracts, and at the same time a great reduc- 
tion in the amount of young spruce cut for road building has been 
bibttght about. These are important changes, 
i; with the preparation of the working jdans for the 

'te-the Adirondacks, a special study .has beeff 'made 'of 
spruce on theeai^n':side.of '',thb^ 
trf.'Tbirch and 'maple on the' we^efn'.'sloi^- ''' 
submitte'd;'for'.:Wbi:MB^' 

tuasim ' .have not' .yet' been.' wift'.|ib' 
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considered during the ensuing 3'eav as fast as the very iiiacleciuate 
force of the Division will permit, and working plans will be made for 
a selected number. 

The Division has been tlioroughly equipped with instruments for 
field work, in which it was wholly lacking at the beginning of the year. 

COMMERCIAL TREES. 

During the year five species of commercially valuable trees have 
been studied to determine their rate of growth and to ascertain their 
special qualities in forestry. The more important of these studies 
relate to the loblolly pine, in Jiforth Carolina, a tree of the first eco- 
nomic importance, and the red fir in Washington, also called Douglas ’ 
fi4‘, yellow fir, Oregon pine, etc., one of the most valuable and widely 
distributed trees of the world. These studies liave met with the 
cordial ai^proval of lumbermen, and much practical assistance has 
been rendered by them. In addition the study of the coast redwood 
in California has recently been begun, and later, if enough money 
can be saved for that purpose, the white oak and the hickories will 
be taken up. 

ECONOMIC TREE PLANTING, 

The planting of exiierimental iilats in cooperation with State agin- 
cultural experiment stations has been discontinued, and the stations 
have taken over the xfiaufations and assumed the responsibility for 
them. This was done after a thorough study of the old plan, after 
careful examination of the plantations at nine of the eleven stations, 
and with the acquiescence of the authorities of every station. Two 
other lines of work have taken the place of experimenbil tree planting. 
One is a careful study of the results of the planting already done, in 
which all thespecies used in the cooperative plantations are represented, 
and fi'oiu which practically all the results to be expected from them 
after many years may be gathered without delay and far morecheaply ; 
and the other the giving of practical assistance to tree planters under 
the terms of an offer (set forth in Circular No. 22, Division of For- 
estry) similar to that made to forest owners. 

Close relations have been estatblished with five of the most eompe- 
ient men in the treeless regions, and these gentlemen are preparing 
reports on subjects of direct interest to tree planters. 

In addition to the studies now^ being pursued, the work of the pres- 
ent year will in great measure be devoted, firsts to giving 
assistance to tree plantei^ in the selection of the pipper t^es to 
' and"' in 'planting .them .rightly, :aBd,' Secondly, to an 'attempt, 

'■mine the: true. Effect, ofr'ba^e^'^d' wooded ^dr';l>ru^rcpy 
' the rah-off of 'streams, ; The vastinteresfe, 'affect^ hy 
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SPECIAL INVESTIGATIONS. 

Forest tires have been studied historically and in the held, and 
important results have been reached. Records of more than 5,000 
tires have been compiled and classified, and field work has been prose- 
cuted in seven States. 

A seines of studies of North American forests by experts with special 
knowledge of definite localities is in progress, and it is expected that 
three of them will be completed during the coming winter. 

Historical studies of the progress in forestry in New Jersey, Massa- 
chusetts, and other States have been begun, and those for New York 
are practically completed. 

Much material has been collected for a general account of the 
progress of forestry in the United States and of the practical app^- 
eation of conservative forest treatment in this country up to the 
present time. 

Noteworthy progress has been made during the year in the photo- 
graphic forest description of the United States. 

OFFICE AVORK, 

Tlie mailing list has been revised and extended, especially among 
newspapei^s, and much material for publication has accumulated and 
awaits attention during the winter. The botanical work formerly 
carried on by this Division has been turned over to the Division of 
Botany, wliere it more properly belongs. 

During the year the force has been much increased, largely by the 
addition of young American fomstei’s. At its highest,, the total 
membership was more than five times that at the beginning of the 
last fiscal year. 

PLANS FOR THE ENSUING YEAR. 

Except for the new work referred to above, the plans of the Divi- 
sion, which have received my appix)val, do not contemplate any 
Hiateriai changes from the lines of effort pui'sued in the 3"ear just 
past. 

DIVISION OP SOILS. 

; FIELD OPERATIONS. 

The Diyisioh of Soils has continued and considerably extended the 
and niapBing of the alkali soils of the irrigated districts 
mentibned. In my last report, with results which are at 

irtigation farmer. ■ 
been'oufduring the season mapping a 'small ■ 
itL Montana; also about 150 square" 
Peeos" Valley^ 'New Mexico,' and' 250' square 'miles iti' the.'; 
bt Salt Lake Dity, Utah, Mth a reconnoissance over a ':mudi''/'' 
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larger area. Short circulars are being prepared for imniediate and 
wide circulation calling attention to the conditions due to, and the 
best measures to prevent injury from, alkali or seepage ^vater, as 
well as the best means for the reclamation of injured or abandoned 
lands. Fuller reports will then be prepared, with detailed soil and 
alkali maps on a scale of an inch to the mile, to be published in a 
volume covering the field operations of the Division during this year. 

The trouble from alkali is due primarily to the large amounts of 
soluble salts generally present in all soils of an arid region. The 
rainfall is not sufficient to carry off the salts as thej^ are set free in 
the decomposition of the rocks. These salts are naturallj^ distributed 
throughout the soil, and for a few years are not harmful. With the 
application of irrigation water, however, iii the intensive cultivation 
oi crops, the excess of water accumulates and is liable to fill up the 
stxbsoil, and this, together with the rapid evaporation in ah arid 
climate, shifts the salts until they gradually acciimulate lat or near 
the surface in such quantities as to be beyond the endurance of crops. 
The natural drainage has of course a great influence on such an accu- 
mulation of both seepage waters and alkali. 

Another, and perhaps the most important, cause of the rise of the 
subsoil water and accumulation of alkali is in the leakage or seepage 
from canals. As such damage is liable to be widespread, it is a 
matter for serious consideration whether canal companies should not 
be required to protect their ditches from undue loss, and individuals 
be restrained from overirrigation or made liable for damages in 
civil; suits, ; 

, Another source of trouble is in the use of water for irrigation con- 
taining too large a salt content. Cases have been brought to my 
attention where land companies have, through extensive advertising, 
attracted niany settlers, only to deliver water which the companies 
had previously been informed contained too much alkali for irriga- 
tion. Such action only invites widespread suffering and loss to the 
settlers. 

In some districts the condition of the water can be controlled, in a 
large measure, by the water companies. Reseiwoirs are frequently 
lowered for repairs or for cleaning out at the begiiming of a long dry 
period, and the remaining water concentrates by evaporation until it 
is really unfit for irrigation if the infiow is small aiid the usual floods 
are delayed. Fuidherniore, the first flood after a long dry speli of ten 
brings down great quantities of alkali, which have acoumulated on 
the waterslie4 during the dry season. Frequently these first flood 
waters should be diverted from the reservoirs, in order to prevail, t. 
serious damage, ;to the community.' , , 

■ : 'These,' matters are clearly set forth in the report, of the 
■Division, of .Soils and in his statement of the field' op6r^ipM:4|]|^| 
'■"Division, 'to .which .'attention is called,, \ 
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HEC'LAMATIt.EY OF ALKALI LAKDS. 

ilv: nllcali e«»ni.alns eonsidei‘n^>l:> quantities of carl>oiiato of 
sodi5. lisiial remedy is heavy applieations of gypsum with drainage, 
if neei ^-sary. To insure thormigh aeratirni of the land. ^\heii the 
oilier alkali sails or seepage waters have aeeiiiniiiated in excessive 
drainage is necessary. 

iso snuderi ami niiexpeeled is the damage from the rise of seeimge 
iratroAS and alkali that estates vrorth thousands of dollars may have to 
he .‘iVa in.ioned in tvro or three years, with an utter depreciation of value. 

tvi:l!;\spreiid i.s the damage that in one tract alone near Salt Lake 
City there avc* l‘:» sjjuare miles of practically abandoned land,. partly 
v il li In the city iimits, formerly containing some of the .most fertile 
hnids of t he valley, which would have, under a conservative estimatg, 
a valin,' of €oxn^^c3B'H,i0,00ruf the original conditions could be restored. 
M'ith the cneroaehineut of the alkali the farmers are moving back on 
tlie higher levels. 

The matter of artincial drainage, as a means of i}reventing dam- 
age* and of ivclaiiuing alkali lands, has been so often advocated with- 
oui ai t jvicti ng the al tcniiou necessary to induce action, and the matter 
is i')l such vital inip^irtance to the West, that I have recommended to 
Congress an appropriation of $10,000 for the purpose of actually 
demojisirating the jumetical utility of the different methods of treat- 
ing such lands. 


SOIL 3iIAPPlNa IX THE EAST. 

IkpiaUv important work is being done in the eastern district of. 
tin? country. Part of tills will be referred to under “Tobacco 
investigations.’’ 

The metliods of field soil surveys have been worked out in the past 
few veal's in this Department, and men have been carefully trained 
for sindi work. As no sueli training exists elsewiiere in this country, 
several of ilie experiment stations and State geological and economic 
surveys Jiave been ghid to avail themselves of the eooiieratioii of tlie 
Department, thus, while contributing to the expenses of the work, 
being relieved of the direction and responsibilities of making soil sur- 
veys of their States. Thus, a detailed soil survey has been under- 
taken of the soils of Maryland, in cooxjeration with the geological 
survey of that State, and of Louisiana, in cooperation with the State 
experiment station. Sueli eooi>eration will be encouraged so far as 
eoTO|>etent men can be obtained and the means at our dis|3osal will 
pemit. Other States are willing to contribute money; but the diffi- 
culty has been to obtain men and to find the time required to train 
There is a wide and valuable field in this work for the gradu- 
ates of our agricultural colleges who are willing and able to undergo 
the necessary training. 
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TOBACCO INVESTIC4ATI( >XS. 

The investigations of the tobacco soils of tlie conn try by the Divi- 
sion of Soils lias shown so nineli of iinijortanee that last y(‘ar I asked 
CongTcss for an apx)ropriation to extend and supplement tliis work. 
This request was granted. The money was not availalde until the 
first of July, 1890, l,)iit. since that lime a largo annoiint of tlie most 
important work has been done, which will be referred to in my next 
Aininal Report. Briefly, tliis work lneliide.s the mapping of JnO square 
miles hi the Connecticut Valley, including the principal tobacco arcms 
of tliat important locality. This map, which is being ineparod for 
publieiition, shows the character of the soils and their distribution. 

The soils occur in more or less well-defined terraeos, formed by the 
ol^d lake which covered that area in prehistoric times. The highest 
terraces, or the old lake bottom, are coarse saml, containing line 
gravel. These ^“xdains” soils produce the finest wrapper leaf when 
the season is favoral>le, but on account of the droiiglity character of 
the section sucli eroi)S are only obtainable about two years in five. 
Some iiractieal metliod can no doubt be found to make the crop more 
certain. 

Tlie next lower terrace is of finer sand, and it is upon this that the 
general croi^ of Havana seed leaf is i)roduce<l. The next terrace is 
of still finer sand and produces the fine broad-leaf variety, while the 
lowest terrace, or the present meadows, is of sueli fine silt that it pro- 
duces a coarse dark tobacco unsuited to the present market demands. 
There are other soils upon wliicdi tobacco can not be grown, and still 
others upon which tol)acco of x>eeiiliar x>roxmrties is x^rodiured, suited 
to certain trade. The mai> will show these soils in different colors. 


CAUSE OF THE FERMEXTATIOX OP TOBACC*'*. 


To siipx-nement this soil work, the Division of Vegetable Physiology 
and Pathology is eoox^erating in the study of tlie cause of tlie fer- 
mentation of tobacco. It has been found that the flavor and aroma 
are due not to bacteria, as was formerly sui^posed, but to eiizyms or 
oxidizing agenis in the leaf itself. The formation of these oxidizing 
agents and the conditions of their greatest activity are being studied. 

It has ]>een foiiiul that some of the soils of the C'onneeticut Valley 
are similar in all essential resx^eets to the soils of Florida and Cuba, 
and an effort will be made, through changes in tlie methods of culti- 
vation and fermentation based upon these investigations, to imx>rov6 
the quality of the Conneetieitt leaf so as to adaxit it l>et.ter to the 
present demands for wrapper for high-priced cigars. Next year it is 
proimsed to investigate the soils of Pennsylvania and Ohio to see Sf 
the quality of the filler leaf grown on the heavier soils of these 
loeaiities can not be greatly iini>roved. 
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PHYSICAL AND CHEMICAL INVESTIGATIONS, 

To suppleini:‘iit an<l support the field w'ovk of the Division, various 
investigations are being carried on, partly with the cooperation of 
the Division of ChcMiiistry, in I’elatioii to many intricate soil problems, 
siieli as tlie retention and movement of tlie watev through soils; 
the pliysico-eheinical efieet of fertilizers in soils; the absorption of 
salts; the physical properties of loams and clays; the plasticity" of 
clay; the formation of hardpan, and similar subjects. 

These matters are exceedingly intricate and difheult to work out, 
but the vast importance of the economic problems depending ui:)on 
these properties of soils justifies a prolonged and searching inquiry" 
into them. 

Several instruments ami methods have been devised and perfected 
in the Division of Soils whicli are of distinct advantage in these lines 
of soil investigation. Furthermore, the veiy large and valuable col- 
lection of over 4.000 samples of soil supplies very valuable material 
for these laboratoiy investigations. 

DIVISION OF AGROSTOLOGY. 

NATIVE GRASSES. 

It is acknowledged that there is no country in the world so rich in 
the number and variety- of useful grasses and forage plants as the 
United States. The investigations of the Division of Agrostology 
have denioiistrated that tlie eouiitiy abounds in native sxjecies adapted 
to nearly every variety of soil and climate and to almost every require- 
ment. There are upland and lowland varieties, there are woodland 
and prairie species, there are kinds which exist only in the humid 
regions along the coast, and there are others which thrive in the arid 
regions of tlie interior. Some are productive hay grasses or afford 
abundant grazing, while others again are valuable for fixing drifting 
sands or reclaiming impoverished or Avaste lands. There are decora- 
tive si>eeies for the garden or lawn, and not a few are useful in the 
arts and manufacture. Grasses are chiefly important, however, as 
food plants for all kiud.s of stock, ydelding beef, mutton^ and other 
animal products, Avhieh are a source of great wealth to the eouutiy, 
and their investigation along these lines is a most useful and essen- 
tially practical work of this Department. The fine quality of the for- 
age afforded by tlie native grasses of our vast cattle ranges^ is a matter 
of Avorkl-wide comment; the perpetuation and improvement of the 
most valuable sorts are matters of extreme importanee, and these may'’ 
Well be the subjects of practical scientific inve.stigations at our hands. 

COOPERATIVE EXPERIMENTAL AVOKK. 

In addition to the continuation of the AA^ork already established in 
Texas, other experiments liave been instituted during the year in the 
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States of Washington and Soiitli Dakota. The results obtained in 
Texas clearly demonstrate the possibility of materially improving 
worn-out i^astures and ranges by practical methods of treatment. 
Tests have been made of a number of promising drought-resistant 
grasses and forage crops, and some of these hare shown great hai'di- 
ness, as, for example, some of the saitbuslies, sorghums, and vetches, 
as well as such native varieties as Colorado grass, blue grama, black 
grama, and wild rye. On the Pacific coast the most extended tests 
have been made at Walla Walla, Wash. Among the varieties giving 
best results at this point may be mentioned sainfoin, Australian salt- 
bush, blue grama, smooth brome, Oregon rescue grass, slender wheat 
grass, Japanese barnyard millet, Turkestan alfalfa, and some of the 
vetches. Most of these varieties show cliaraeteristics which will 
rcfiider them adaptable to the conditions which i:>revail over large por- 
tions of the great range regions of the West and Northwest. Thus, 
smooth brome has exliibited great vitality, surviving prolonged 
drought as well as extreme cold, and affording good returns of pas- 
turage, hay, and seed under conditions that wmuld destroy the ordinary 
grasses; the saltbush promises to be of much value on land strongly 
impregnated with alkali, and blue grama and the wheat grasses seem 
destined to become our most \iiluable means for reclaiming the many 
thousands of acres of range lands that have been all but ruined by 
l^rotracted droughts and overstocking. 

The work at Highmore, S. Dak., which is being carried on in coop- 
eration with the State exi)eriment station has for its object the test- 
ing of drought-resistant grass and. forage crops, with a view to find- 
ing varieties suitable for the pastures, meadows, and ranges of the 
seiniarid prairies east of the Rocky Mountains. Altliough but 
recently undertaken, the work is Avell in liand, and has already given 
results of practical value. 

By means of these experiments we are learning tliat many of the 
native grasses adapt themselves readil}" to cultivation in our meadows 
and j)astures5 in some cases proving of more value than any of the 
introduced varieties yet tried. It is also being demonstrated that 
these native grasses are susceptible to improvement by careful culti- 
vation and selection, and forms are being developed that give promise 
of much greater adaptability to farm conditions than the parent 
stocks. 

There are many native leguminous forage plants, and some of 
these are also giving good results under cultivation. The Metcalfe 
bean of the table-lands of New Mexico is one of these. It not only 
does well in its native section, but has made excellent growth on the 
Pacific coast, and gives promise of being a valuable forage plant for 
the dry uplands of the West. 

As in former years, most of the experimental work connected 
the grass and forage plant investigations is carried on in^'caop^S^lt^^ 
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wltli proMViB<,‘iil fiiriuors hi Vtivious piirts of tlic coiiiitryj to wlioiii 
seeds are sent for this purpose. During the year 1,G00 packages of 
seed.s, eoiuprising ISo varieties of grasses and forage i)iants, have 
1)0611 dlstrilinted in t his vay. These seeds include clioico varieties 
impoi'Tial from ftnvign eonntrics, in the liope that tliey vill. sliow 
special ajliiptairHi ty to the conditions which prevail here, and native 
sorts, collected Tiy agents sent into the field to study tlie plants in 
their natural condition and to select those possessing cliaracters of 
paitienlar value fov culti vation. In this way it is being demonstrated 
that nnuiy of our recently iutirodiieed varieties are likely to have a 
wiih) renge of usefulness, and that some of the commonly grown sorts 
deserve to be mueli more generally cultivated. Japanese barnyard 
iiiillet is not only a most valuable crop for the 1^^'ew England States, 
but 1ms given c.veelient results in many x)laces in the South. Kescite 
grass lias been grown in the South for many years, but many know 
little of its value as a winter forage or hotv to cultivate it. The 
legumes ought to be much more widely grown in the South, and will 
be wlien tiieir great value, not only for food, but as restorers of nitrO' 
gen to inip!:e.'v:‘rislied soils, is more fully understood and appreciated. 

BRASSES AS SAND AXT) SGIL BIXBERS. 


The large areas of drifting sands along the Atlantic, Paeiiie, and 
Oulf (toasts and also about the Great Lakes and along some of our 
larger rivers, whif*li, because of their unstable character, are a seiious 
menace to life and property, could in many eases be reclaimed and 
converted Into valuable pasture and meadow lands. The study of 
the grasses suital>le for ])inding these sands lias been extended along 
the Atlantic coast as far south as Florida, also to various points on 
the Pacific coast and along the Columbia River in Washington and 
Oregon. Several native sand binders of great promise have lieon 
disi'overed, and their utilization in a practical way has been under- 
taken. The seaside blue grass, a native of the sand dunes along tiio 
Oregon coast, where it grows abundantly, is said to be a good foj'age 
gi*ass as well as an excellent sand binder, and has been suecessfully 
introduced along Ihe sand dunes of Lake Michigan, The binding of 
drifting sands and embankments about fortifications along the coast 
is a serious problem which confronts the authorities of the War 
Depjirtmtmt, and at their request some exiieriments have been mailo 
diiriiig the year on Tybee Island, at the mouth of the Savannah River. 
Here, as on the Pacific coast, one of the native grasses promises to 
be' of greatest value. 


THE GRASS COLLECTIOX, 

Important additions have been made to the grass collection, includ- 
ing vaiuable material from abroad as well as from our own country. 
In ail, 6,246 sheets of mounted specimens Imve been added to the 
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herl)arinin and nearly 4,000 detornii nations have been made for 
correspondents, 

PLANS FOR FUTURE WORK. 

The great importance of the problems connected with the forage 
supply of our couiitiy—the close relation which it bears to the welfare 
and prosperity of the agTicnltural classes and the increase of public 
interest in grass and forage-plant inyestigations— 'inake it imperative 
not only that the present lines of investigation should be ooiitiniied, 
but that new ones be undertaken. The investigations under way in 
the Giilf-eoast region and on the Paeliie slope ought to be extended 
in their scope ; the work on range iinprovemeut should be continued 
along the present practical lines; the inyestigations looking toward 
th(i preservation and improyement of our most valuable native grasses 
and forage plants should be continued; the study of soil and sand- 
binding gras!*3es ought to be extended to include (experiments as to 
the adaptability of our native sorts to practical use for fixing the 
slufling sands of our coasts and for holding embankments in ifiace, 
as well as to the introduction of desirable foreign sorts; investigations 
relative to the introduction, cultivation, and management of improved 
pasture and forage crops on the abandoned farms of KTew England 
shoTild be undertaken; the question of forage crops suitable to 
alkali soils is one of much importance to certain sectioiivS of the coun- 
try, and should receive full and cai*efiil investigation. There is no 
question as to the value and importance of investigations along all 
the lines indicated, and an increase in the appropriation for the Divi- 
sion is recommended in order to effectively carry on the work. 

OFFICE OF EXPERIMENT STATIONS. 

RELATIONS OF THE DEPARTMENT TO THE STATIONS. 

The relations of the Department of Agriculture to the experiment 
stations of the several States become closer every year. An increased 
amount of assistance is given every year to the State experiment 
stations to enable them to carry out work of a national character. 
Cooperative work between the Department and the stations is grad- 
ually increasing. The Department is consulted ofteiier regarding the 
organisation and management of the stations, the choice of officers, 
the lines of work to be undertaken, the execution of si>6cial work, 
plans for station buildings, materials and apparatus required for use in 
connection with the different kinds of agricultural investigations, etc. 

The Department has been able to bring some influence to bear 
against the frequent change of station officials, which has been too 
common in certain States. At the same time no effort has been made 
to interfere with the independence of each as a State institntipi^ 
The farmers of the Spates are appreciating the stations 
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more, tliein attention, requiring better work, seeuriiig State 

finnls, and interesting themselves in the management and supervis- 
ion. This is having an excellent effect and resulting in better work 
for tlic eonununiries in which tliev are located, all along the line. 


XATIOXAL AXD STATE AID TO THE STATIOXS. 

Tlie stations in all the States and Territories are visited regularly 
every yetir by officials of the Office of Experiment Stations, whose 
repvu'i is transmitted annually to Congress for the kiforination of the 
naiional legislal^trs. Wliere the exjieriment station is a part of the 
agriculUiral college of the State the eonneetion has a beneficial influ- 
ence on tlie course of instruction, as the work of the station in the 
interest of the locality lias a tendency to l>etter instruet the officers jpf 
the college engaged in teaching. There is much need that the endOAV- 
ment of the Federal Governrueiit should be supplemented by the State 
in nearly every ease, and many of the States are appropriating money 
to enable tlie stations to extend their work. The erection of build- 
ings for the colleges lias often been done for the purpose of increasing 
Hie facilities for experiment-station work. 

The printing of station luilietins in a number of the States is regu- 
larly done at the public expense, while some of the stations are 
unable to publish the results of their experimental work for want of 
means for the jnirpose. Experimentation has been begun in Alaska 
with tlie aid of national funds. In each of the States of Alabama, 
Conneetieiit, New Jersey, and New York a separate station is inaiiiT 
tallied wholly or in part by State funds. The Louisiana experiment 
station, supported for a number of years by the sugar planters, is 
now under the management of the State. Every year the sum of 
-$720,000 is paid to the several stations hy the National Government, 
while nearly $500,000 is paid by the States, individuals, communities, 
and as fees for analyses of fertilizer, etc. 

THE FUNDS OF THE STATIOXS. 

It has happened occasionally that boards of trustees hare diverted 
experiment station funds to college purposes. The opinion, of the 
Attorney-General of the United States has been had on this subject. 
According to this opinion, no portion of the funds approiniated by 
Congress in accordance with the terms of the act of March 2, 1887, can 
be used, either directly or iuclireetly, for paying the salaries or wages 
of professors, teachers, or other persons whose duties are confined to 
admmistration, teaching, or other work connected with the course of 
instrnetion given in the colleges with which stations are counectecl, 
or in any other educational institution, nor should any other expenses 
eonneeted 'with the work or facilities for iuslruetion in school or 
ASoilege courses be paid from said fund. 
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THE vSTAlTONS C’EXTERS OP IXPORMATION FOR LOCAL REQUIREMENTS. 

Ill the development of methods of iiivestigntion and speoiai appa- 
ratus the Department can now accomplish miieli more than any one 
of the stations. On the other hand, the >station>s are, to an increasing 
extent, becoming centers of information and authority on tlie lines of 
work in which they have been engaged with special reference to the 
local requirements of agriculture, and in some instances the stations, 
through the liberality of State governments or connection with strong 
colleges and universities, are in better position than the Department 
to carry on Investigations requiring the knowledge and skill of 
experts or expensive forms of special apparatus. 

By recognizing the authority of the stations in their several locali- 
ties, securing the services of their exiiert officers, and the use of 
special facilities at their command, it is believed that the Department 
may oftentimes most economically expend the funds intrusted to it 
by Congress for special investigations, and can at the same time 
devote the energies of its officers more fully and effectively to the 
large enterprises for the iiromotion of the science and practice of 
agriculture. 

THE EXHIBIT AT THE PARIS EXPOSITION. 

An exhibit of the iiublieations of the stations and of the Office of 
Experiment Stiitions, with photographs and charts showing the build- 
ings and equipment of the stations, special features of their work, an 
illustrated report on the history of the stations, and a collection of 
spe(?ial devices for station work, mth illnstrations of notable results 
by means of models and otherwise, will be made at the Paris Exposi- 
tion. Investigations in Alaska, in nutrition, and in irrigation, in 
charge of the Department, will also be included in this exhibit. The 
materials for the exhibit will be largely furnished by the stations. 

NEED OF STATIONS IN THE NEW POSSESSIONS. 

There is a pressing necessit}^ for the establishment of experiment 
stations in Puerto Rico, Hawaii, and the Philippines. The newer and 
mox*e intimate relations existing between these islands and the United 
States, the responsibility assumed by the United States regarding 
them, and the necessity for giving to the peoples of those islands 
information regarding tlieir stabile crops, their development, and the 
insect and bacteriological pests to which they may be liable, suggest 
the necessity of scientific investigation of everything pertaining to 
production. These stations will be needed in our island possessions 
much more than they are needed in our States and Territories. Special 
investigations along these lines will not take the place of peimahent 
experiment stations. 

There is no method of informing the tiller of the soil so valuable to 

, 1,^99 — ^ 
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him as to liave practical scientists studying the conditions ot pro- 
duction in his neig’hborliood. There is thus provide<l not only an 
ol)ject lesson, but the foundation of a farm literature. A local station 
should be placed in each of the groups, on land belonging to the 
Governincut, with buildings and equipments for Held and laboratory 
investigations, for careful surveying of the agricultural capabilities 
and requirements of the lands, cooperative experiments with inter- 
ested farmers, the dissemination under frank of bulletins of original 
and compiled information, and the holding of farmers’ meetings in 
different localities for the diffusion of iDractical information. 

In general, there should be a systematic effort to disseminate use- 
ful information on agricultural subjects among the people and to gain 
new knowledge wliieh may be utilized for the benefit of the agricul- 
ture of those regions. Educational influences of this nature eshil)' 
lishcd among the peoples of the islands will not be the least potent 
influences in elevating them to higher intellectual levels. Fift(Hin 
thousand dollars could be wisely appropriated for Hawaii, $10,000 for 
the Philippines, ami $5,000 for Puerto Rico. Those stations for the 
present should be under tlxe direction of the Secretary of Agriculture 
until such time as, under the benign influeiiee of the Hnited Slates, 
the people in the islands are thoroughly prepared to take charge of 
iiistitiitions of this kind and manage them for themselves. 

INFORMATION REGARDING WORK OF THE STATIONS. 

A series of Fanners’ Bulletins, based on the work of the experiment 
stations, for the purpose of disseminating throughout the couni ry 
information regarding the work of the stations, and thus toacqujiint 
fanners in a general way with the j^rogress of agricultural investiga- 
tion, on its practical side, has been printed by the Oflice of Exp(‘ri- 
inejit Stations. The demand for this class of Farmers’ Bulletins is 
growing* very rapidly. The aim is to provide onr farmers with it 
ixopular record of the progress of agricultural researcli. 

WORK IN ALASKA. 

Work is progressing in The establishment of an experiment station 
in Alaska. Prof. C. C. Georgeson, a thoroughly educated and practi- 
cal experimenter, lias been put in charge of the work. lleadquai»t(^*s 
for the present are established at Sitka, and a building is ])oing 
erected there for the convenience of the scientists connected with the 
station work. Seeds have been distributed among different localities 
ill Alaska, and measures instituted to obtain information regarding 
the crops, methods of cultivation, feeding of animals, and agricultural 
povssibilities of the different regions. 

Professor Georgeson is experimenting in the growing of different 
varieties of cereals, forage plants, flax, and vegetables in gardens 
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placed at liis disposal by citizens of Sitka. In sinte of late j)lanting, 
oats, l:)ai*ley, x^otatoes, flax, and a iiiiniber of different kinds of vege- 
tables of good quality v'ero matured. Clover and grasses made an 
excellent growtli. Useful data were also obtained from tliese exx^eri- 
nients regarding tlic effect of different soil conditions on tbe gerinina- 
tioTi of seeds and the growth of plants. Experiments similar to those 
being conducted at Sitka were made at Skagway. 

Observations regarding soil temperatures are being made at Sitka 
and Skagway, and arrangements for similar observations will be made 
at otlier x^fRces. Samxdes of soil were collected at Sitka, at Kenai, 
and at CV)oks Inlet, for which the moisture determinations were made 
under the direction of the chief of the Division of Soils in this 
D(q)ai*tnient. Circulars of inquiry regarding the agricultural eon- 
ditions in different x>arts of Alaska, including both the coast region 
and tlie interior, were sept out, and a number of rex>lieswere received 
and I'cported. A number of x>^Rces on the coast region of Alaska 
have been visited and surveys and reservations of land for exx:>eri- 
mental x)uiposes have been made at Sitka, Kadiak Island, Kenai, and 
Ccx.sks Inlet. 

Botanical investigations in Alaska under Dr. Evans, of the Oflice 
of Experiment Stations, have been carried on during the i)ast year. 
A eonsiderahle luimbor of si)eeiineiis of the flora of the coast region 
were collected. Several sx)ecies were found that ma}'' l^rove of con- 
siderable value as sand binders, for which there is great need in many 
localities of the United States. 

C^arefiil experimentation with grains grown in northern latitudes is 
bel ng made. Efforts will be made by selection, and x)i'obably through 
the results obtained l)y crossbreeding, to find grains suitable for that 
territory. The elfect of draining the soil is being tested, and the use 
of tlie silo for irreserviiig stock feed is being demonstrated. 

HUMAN NUTRITION. 

Several bulletins on tlie subject of human nutrition have been 
issued by this Oflice during the iiast year. ‘‘The cliemical comx)osi- 
tion of American food materials” (Bulletin 28, revised edition) con- 
tains the maximum, ininiminn, and average of 4,000 analyses of 
American food xiroducts, and gives a large number of analyses made 
since the first edition was issued. As a standard table of food 
analyses, it is, therefore, much more full and complete than any 
table which has xn*cceded it. “Dietary studies in Chicago” (Bulle- 
tin 95), by W. O. Atwater and A. P. Bryan, contains a report on the 
food habits of fifty foreign and three American families in the con- 
gested west side of Chicago. “Fish as food” (Farmers’ Bulletin 85) 
and “Sugar as food” (Farmers’ Bulletin 93 ) contain a considerable 
amount of information derived from the reports on nutrition 
tigations mentioned elsewhere. 
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IRRIGATION INVESTIGATIONS. 

BEGINNING OF THE WOllK. 

The iirst. appropriation for irrigation in vestigat ions lieeanie a vai lable 
July 1, 1S9S. The literature of irrigation, especially that eont.aining 
accounts of exiieriinental inquiries, was collated and reviewed, and 
correspondence Avas had with experiment station ofhcei's, State engi- 
neers, and other experts AAdio were devoting their energies to the study 
of irrigation problems in this country. A conference of station officers 
and engineers Avas held in Denver July 12 to 13, 1898, at Avhicli the 
needs of agriculture under irrigation Avere earnestly considered and 
much valuable advice regarding plans for the Avork of this Office Avas 
obtained. 

As a result of this preliminary inquiry, it was detei'inined to liiiit 
the Avork of this Office under the appropriation to tAVO general lines: 
First, the collation and pulilication of iuformatio)i regarding thelaAVS 
and i list i tut ions of irrigated regions in their relation to agriculture; 
and, second, the publication of all aA^ailable information regarding 
the use of irrigation Avaters in agrieultiire, as determined liy actual 
experience of farmers and experimental investigators, and the 
encouragement of further inA^estigatious in this line by the experi- 
ment stations. Prof. Ehvood Mead, State engineer of Wyoming, was 
asked to undertake the direct management .of the investigations in 
charge of this Office. Tavo irrigation bulletins Avere completed Avithin 
the fiscal year for AAffiicli the approiiriation Avas made. A report Avas 
also made to Congress on the usefulness of storage reservoirs as a 
part of the irrigation system. Thirty-five thousand dollars have been 
approiDriated by Congress for the Avork of the present year, measures 
ha\^e been taken to organize the AATork on a more permanent basis, and an 
expert force Avith sufficient clerical assistance has been formed. The 
subjects requiring investigation are numerous. TJie conditions and 
needs of different localities vary, and the demand on i.ho part of the 
people for more immediate information in so many lines is so urg<^nt 
that much attention Avill have to be given to tlio selection of lines of 
woi*k to be undertaken. 


NEED OF EXPERTS. 

One great difficulty is to find an adequate number of men Avho 
haA^e had proper training to fit them to prepare publications or cany 
on investigations in the manner Avhich our AAmrk requires. As a rule, 
the men AAffio are best fitted for this work are engaged in other enter- 
prises and can not be induced to enter the Department’s service on 
the terms necessarily imposed. In this, as in other special lines of 
investigation which the Department has undertaken, it Avill be nec- 
essary to organize a force to work under the immediate direction of 
the expei-t in charge, and some time must elapse befoi'e this force can 
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be tliorouglily trained so as to j)erform the most efficient service. 
Considerable eifort has been made to ascertain who are available can- 
didates for positions in this service. The establishmeut of agricul- 
tural colleges for education in the sciences relatingto agriculture lias 
done something toward preparing scientists in several directions, but 
there are many lines in which very little Jias been done, and this 
is one of them. 

When the Department recpiires soil physicists, i^lant pathologists, 
or scientists ^vell informed regarding animal husbandry and irrigation, 
it has been found almost impossible to get them. The Western agri- 
cultural colleges, where scientific knowledge of the facts concerning 
irrigation is most imperatively necessary, are making vigorous efforts 
to educate along these lines. The hoards of management of the sta- 
ticgis ha^^e been led to see the importance of the work in irrigation 
which the Dcipartment has undertaken, and are movdng in the direc- 
tion of the employment of a large number of competent investigators 
who can work in coo])eration with the Department. There must lie 
a period in which the training of experts, both, by the Department 
and the exiierimeiit stations, will be the most important features. 

REASONS FOR A OENERAL STUDY OF THE SUBJECT. 

The need of an impartial and thorough study of water rights and 
the law's and methods of enforcing them is so urgent that the Depart- 
ment has been under continuous pressure from the peoiile of the arid 
States to devote all the funds for irrigation investigations to this 
branch of the subject. The immense area embraced in the irrigated 
regions, the wide dilferenco between the law^s and methods of the dif- 
ferent States, and the comxilexity and number of the X)roblems to be 
considered have required the exjienditure of a great deal of time and 
thought in the oi’ganization of this investigation. It is tlio intention, 
if sufficient xirovision is made, to include all the arid and semiarid 
States in this study during the coming year. In eacli of tliese States 
the law and methods differ widely. Even wiiere conditions are of a 
similar nature, titles to water and methods of distribution are wdiolly 
unlike. 

There is a second reason for making the investigation general. 
Many most important rivers are interstate streams. Some of them are 
used for irrigation in half a dozen different States. The w^ater rights 
of these several States deal with a common supply. They vary so 
widely in their character that there must sooner or later come a time 
when their differences must be reconciled, or at least be brought to 
the attention of the Federal Government, and become a subject of 
legislation by Congress. It is of the utmost importance that before 
either of these things occurs there should be a thorough imderstandr 
ing of the character of the rights which are vested under these la^^s 
and of the disturbances which will ensue if a uniform or interstate 
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system of water rights should be put in force. It is only through the 
eollectiou and publication of these facts that either the sevoi’al Slates 
or Congress can intelligently determine whether or not the control of 
rivers used in irrigation should be left exclusively to the Slates, ns 
is done at i)resent, or whether the present practice sliould be ov(‘r- 
turned and the streams be divided under the operation of ledcn-al 
laws and tiiider the control of federal ollleials. 

Measurements of the actual volume of water used in irrigation and 
the time of such use are being carried on in fifteen States and Terri- 
tories. An approximate knowledge of the quantity of water required 
to irrigate an acre of land growing any given crop is sooner or later a 
necessity in any irrigated district. Farmers, canal builders, wat(3r 
commissioners, State lawmakers, and Congress all need this inforjiia- 
tion ill the making of water contracts, the planning of works, and hlio 
determination and protection of rights in streams. Without it all 
these important transactions are largely based on conjecture. The 
mistakes to which this gives rise are a serious obstacle to the con- 
servation of the Avater suiiply and its orderly division. 

It is the purpose of this investigation to begin the collection of this 
information, but in order that it may have general acceptance and 
Amine the facts secured must embrace a vide range of conditions 
and crops and be continued through a series of years, in order tliat 
accidental variations of seasons may be eliminated. Before the 
inA^estigatioii is ended it is expected that it will embrace a study of 
more economical methods and a determination of the extent to which 
the reclaimed area can be extended thei’eby; but at the outset it is 
desired to ascertain Avhat is the common practice of irrigators. 

The method of measurement adopted had to take into considera- 
tion the fact that the demands of crops are not the same during dif- 
ferent seasons of the year, nor is the supply uniform. Streams rise 
and fall. The adoption of any device for delivering a nniform flow 
Avoukl not, therefore, meet the demands of eitlior the users of wat<U' 
or the character of tlie supply. What has been done InivS been to ])ro- 
vide for keeping a constant record of the amount used, Avithout any 
regard to the intentional variations in use or the accidental clianges 
in the supply. To do this it has lieen arranged to measure th<^ depth 
of w^ater passing^ over a weir or floA\dng through a flume, and from 
this record to compute the amount of Avater used. 

One object of the studies on the duty of water is to secure greater 
economy in its use, the reclamation of an increased area, and a largo i* 
yield of crops through its more skillful application. Something 
more is necess4\ry than measurement of the quantity employed. The 
factors Avhich tend to produce a high or low duty must also be studied. 
These include the amount of rainfall, i^ecords of temperature, rate 
of evaporation, character of soil, losses in transportation in canals, 
the merits of different methods of distributing water over the land, 
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and t-lie influence which is exerted by the ehai-acter of i^rivate walor- 
rig’ht contracts for delivering water or of State laws governing titles 
thereto. 

Before we can rightly estimate the value of reservoirs we innst 
know not only the amount of water required by different crops, but 
the time when such water is needed. The x>urpose of reservoirs is to 
bj‘ing fluctuations in stream flow into harmony with the variations in 
tlie demands of crops. A dependence on the natural flow of many 
Western rivers permits of only a small fraction of their natural dis- 
chai\ge being utilized, because the waters run to Avaste before or after 
they are needed. We must know Avhen the water is needed, and how 
much is needed in different months of the year, before we can rightly 
estimate how much must be stored in order to utilize the entire 
sxni^ply. 

The cliaracter of water-right contracts lias much to do with the 
ecoiiomy or waste wliicli jirevails in irrigation. Many of these con- 
ti’aets have been prepared by people having little practical kno wledge 
of the subjeiit. Among the classes of contracts which have been 
productive of either discontent or abuses are, first, perpetual Avater 
rights. Under these contracts the user pays a certain amount per 
acre for all the land on the canal, wliether he irrigates it or not. 
These contracts usually specify a certain duty which has been fixed 
before the needs of the lands or the crops to be cultivated Avere 
kiioAvn. Sometimes this duty is so low as to be a direct incentive to 
Avaste; in others, so higli as to be manifestly one->sided and unfair. 

A 8e(*.ond class of contracts comprises those for the dellA'oiy of the 
AA^atcr used at a specified rate per acre, AAdthoiit regard to the economy 
or Avaste of the irrigator. These contracts lead to controversies, 
because of the temptation on the part of the irrigxitor to use all he 
can, regardless of his necessities, since in that way he gets more for 
his money; AAdiilc on the part of the canal OAvner the tem[>iiation is to 
agree to provide Avater for as many acres as ho can Avitliout regard to 
his ability. The objections to these tAvo classes of contracts are lead- 
ing to the evolution of a noAv system in Avhich i)ayment is made for 
the quantity of water used. 

The usefulness of this investigation is not limited to the arid region. 
On the contrary, there is no question but that irrigation can be profit- 
aljly employed in the ciilth^ation of large areas in the Eastern and 
Southern States. A hundred thousand acres of sugar land are being 
irrigate<.l in Louisiana. Irrigation of the rice fields in the Carolinas is 
very extensive. The market gardener could |)rofitabiy use irrigating 
Avaters. Irrigation is being experimented Avith in the groAving of tea 
in South Carolina. Prof. E. B. Vooihees, of the Koav Jersey Agricul- 
tural Experiment Station, is collecting data on the area of land now 
irrigated in tliat State, the methods employed, the duty of water 
obtained, and the benefits received. 
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Alany of the valleys of the luoantain States arc heing injured 
seriously hy the injudicious use of water. Wherever the soil con- 
tains alkali, it is heing hrought to the surface Avhen too much water 
is applied, ainl the land tliereby rendered infertile. 

jHore than one-thiril of the country depends upon tlie success of 
irrigation to maintain the people, the industries, and the political 
institutions of that area, and future growth will also he measured 
hy the increase of the reclaimed area. In a region which, in the 
extent and diversity of its mineral wealth, has no ecxual on the globe, 
the riches of the mines in the hills are already surpassed by the jiro- 
ductionsTjf the irrigated farms in the valleys, and the nation at large 
is at last awakening to the fact that tlio development of the use of 
the rivers and arid lands of the AVest will constitute one of the most 
important epochs in our increase in population and material wealtdn 

It is not iJossible at the present time for the owner of an irrigated 
farm to know exactly what his right is. The nation has made liO 
pivjvisiou for the distribution of either the natural flow of the streams 
oi\ tiie stored '\^^•iter. The States vary greatly in their enactments 
regarding the use of water. If the control of this element of produc- 
tion is to ]>e left to the States, there should be a definite declaration 
to that effect. If it is to be assumed b^^ the Creiieral Government, it 
should be done at once. 

OFFICE OP PUBLIC ROAD INQUIRIES. 

INQUIRIES REGARDING ROAD-MAKING MATERIAL, ETC. 

Something has been done during the past year by the Office of 
Public Road Inciuiries to ascertain what can be accomplisbed in 
making roads by the use of the material found in the several States. 
Cooperation has been had with the experiment stations of several 
States in making steel roads, macadamized roads, and gravel roads. 
The people of all the States are very much interested in the improve- 
ment of their xiublic liighwaj^s. There is a great demand upon the 
Department of xAgrieulture for assistance in road making, in address- 
ing the students at our agricultural colleges, and in giving instnus 
tioii regarding the best methods of using what jiuiterial may be found 
convenient. Publications have been sent out from the Depai^tment 
covering the several features of road making, and for these there is 
great demand. Much attention is being given to this subject by the 
legislatures of the several States of the Union. 

I am of the opinion that it would be wise to have the resources of 
the Eastern, Southern, Middle, and Western States carefully inquired 
into by the appointment of competent men in each Qf these sections 
who would ascertain and report upon the road-making material obtain- 
able, and at the same time give instruction in the actual construction 
of roads. There is also a necessity for scientific inquiry into the com- 
position of road material in the several sections of our country, and 



REPORT OP THE SECRETARY, 


41 


the facility with which these materials v/hen brought together com- 
bine to make good highways. Many sections of our country liave 
within reach hard ix)ck from which good roads can be made. Other 
sections are entirely lacking in this regard, and must, in my oxyinion, 
eventually look to steel tracks for siipx)lying permanent good roads. 

In order to get information along these lines, short sections of steel 
track were laid during the past year at Omaha, Nebr., Ames, Iowa, 
and St. Anthony Park, Minn. The Western States are not well sup- 
plied with stone and gravel for road-making purposes, and the people 
of tliese States are watching these experiments with great interest. 
It is 0111* intention to enconrage the laying doAvn of steel-track sec- 
tions during the coming year wherever we can induce the localities 
to purchase the steel. We do not yet know what is the best shape 
io 9 the steel rail, nor do we know the best material to lay between the 
tracks, but inquiry is being made along these lines and information 
is being gathered from exi)erienee. 

The people of the United States have associated themselves into 
national and State organizations for the purpose of encouraging the 
building of better roads and for the consideration of ways and means 
to that end. There is a great deal of agitation and considerable edu- 
cation along road-making lines. The people of many localities are 
exceedingly anxious to have the cooperation of the Department in 
improving their roads, and demands of this kind are so numerous 
that our limited force is entirely inadequate to give the assistance 
required. The object-lesson road work of the year has been as exten- 
sive in territory covered as it has been far-reaching in results accom- 
];)lished. Model roads of various kinds have ])een built, under the 
supervision of agents of the Office of Public Road Inquiries, in Mary- 
land, Nebraska, Minnesota, Iowa, Kentucky, Indiana, and Wisconsin. 
Elementary knowledge of road making is being rapidly spread among 
the peoi)l(^. Students at our colleges are taking a great interest in 
the study of road making. Gentlemen of means, enterprise, and 
XUiblic si^irit are doing much along exi)erimental lines for the educa- 
tion of tlieir neiglibors. 

rillNCUPAE INQUIRIES OF THE YEAR. 

The principal inquiries during the year were upon the following 
subjects: New road legislation, especially as regards State aid; the 
use of convict labor in road building or in the i)reparation of road 
material; experiments with steel roads and other new plans; methods 
of raising road funds; conditions of new I'oads under wear, especially 
the sample roads designed by officers of the Office of Public Road 
Inquiries ; the promotion of rural free delivery of mails by good roads ; 
the progress of organizations for road improvement", the prospects 
for road construction in several localities. The invention of road 
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graders for iiso in the grciit productive prairies of the West lias siin- 
];)lilied the construction of roads more than any other one filature of 
-progress. The value of these graders in making roads by liorse[)ower 
is not well understood in all parts of the LTnited States. 

RECOMMENDATION. 

The great activity on this line among the people of the irnited 
States during this fall, and the necessity of getting facts for use in 
the several localities of our country, induce me to recoinniend tliat 
Congress increase the approx>riations of this Olllee suflleiontly to 
justif}^ the appointment of four experts, so that inforinatiou can be 
gathered regarding valuable road material and cooperation bo had 
with cxi:)eriment stations, colleges, and universities, and with idle nnm 
of enterprise who are now actively seeking such information a^id 
such assistance. 

DIVISION OP PUBLICATIONS. 

NUMBER AND COST OF PUBLICATIONS. 

During the year 603 different publications were issued, aggregating 
26,420 pages of printed matter, and the total nninl)er of copies was 
7,07o,075, greatly exceeding the work of any previous year. Of this 
number, 176 were Fanners’ Bulletins, of which 2,437,000 copies were 
printed and distributed. The cost of printing these publications was 
$01,066.59, and of blanks, blank books, etc., $36,624.93, making tlie 
amount expended for this purpose $128,591.52. There was paid for 
ai'tists and illustrations, labor and materials in connection witli the 
distribution of documents, and for artists’ supplies, $29,836.55, mak- 
ing the total expenditures under the supeiwision of the Division of 
Publications, exclusive of the amount ai3proj)riated for statutory 
salaries, $158,428.07. 

In this connection, it may be said that the care and priiden(*e whi<^h 
have characterized the management of the Department printing iire 
strikingly manifested by a comparison of tlie number aiiul <*osl; of 
the publications since the period when the Division was first csi-nb- 
lished. In 1891, the first year when the Division was fairly organ- 
ized, there was expended for actual ijrinting 50.8 pci* cent of the total 
appropriation for that year, while 40.2 per cent was expended for 
editing, illustrating, and distributing, whereas in 1899 of the total 
appropriation for printing only 27.1 per cent was absorbed for edit- 
ing, illustrating, and distributing, leaving 72.9 per cent available for 
actual printing. Thus, in 1891, when the total approjDriatioii was 
$87,600, the number of copies of pubbeations printed was 2,348,447^, 
while in 1899, with total appropriations of $185,260, the numbesr of 
copies of all publications printed was 7,075,975, showing a propor- 
tionate excess bf at least 2,000,000 copies in the actual output of 
printed matter in 1899 over 1891. 
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FARSiERS’ BULLETINS. 

Of ilio totcil iniBi])or of ec)2)ios of F«‘irmoi*s’ Bulletins printed 
(2,4o7,OOt)), Senators, ]le])res(nitaf.ives, and Dcdeg’ates in Congress 
took 1 ,101 ,0^5— eonsid(n*ahiy less than last year and tlie year pre vU)us. 
lender tlie law, when Senators, Ropresenta-tivn^s, and Delegates do 
not avail themselves of Die entii‘e. number of Farmers' Bulletins 
aUott(Ml to tluun, tl)e same revert to the Departnient: for niiseelhiueous 
disti*il)utioii or for satisfying further Congressional orders. I am 
therefore able, for the current j-ear, to increase the quota of Fanners’ 
Bulletins allotted to Members of Congioss from 4,00{) to 5,0o0 copies. 
During the yenT 22 new Farmers’ Bulletins were issued and lo4 of 
those heretofore i)ul)lished were roi)rinted. Most of the bulletins of 
tills series are of permanent value, and ai*e therefore suitable for 
continiioiis distribution. It is iny intention to still further inert^ase 
this seri(>s by adding to it bullot.ins upon such subjects as the people 
seem to require information, and to give tlio same the videst pos- 
sible distribution. The total juimlier of Fanners’ Bulletins issued 
siiice t.lie series was inaugurated up to the close of the liseal year 
ending June J>0, 1800, was just 100, and the total niimlier of copies 
pi*in1,ed was 11,270,500, of which Senators, Representatives, and 
Delegates in CUnigress liave received and distributed 0,851,752, 

MISCELIiANEOUS PUBLICATIONS. 

Of piildieations other than Farmers’ Bnllotins, 427 were prepared 
in tlie various Bureaus, Divisions, and Oiliees of the Department. As 
usual, the.se bulletins, many of them scientific or technical in char- 
acter, liavc hetui distributed as judiciously as po.ssible, the effort being 
to place them in the hands of those onlj^ to whom they will be of 
spcs-ial interest aiul value, and to prevent waste or du])lication. I 
regret that under the law .the editions of some of tlie most valuable 
of tliese bulletins a.ve r(^stri<died to , 1,000 co})ies, so tha.t th<> iinportant 
information th(\y contain can not lie given tlui widc^ (lisseininalion it 
sliouhl receive. It is earnestly hoped that this unwise n^stl^ietioIl 
may l)o speedily removeil, so that thor<‘ may be no obstacle to the dis- 
tribution of ])ul)lications for whhdi an urgent demand exists. It is 
interesting to note in this coniundlon that during the year the Super- 
intendent of Docuinents sold 18,750 copies of the publications of this 
Department., wliich had been turned over to Inin iinder the law, eon- 
stitnt.ing 70 per cent of all the pu])lic documents disposed of by him 
during that time, thus indicating that there is a eonsulerahle number 
of iiersons to whom the small price aflixed by the Public Printer is no 
obstacle to obtaining xiublications in which they are iutere.sted, 

^ THE YEARBOOK FOR 1800. 

The Yearbook for 18t)0 is now in course of preiiaration and is 
modeled in accordance with the plan suggested in my last repoi^.:^^ 1^^^ 
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will contain a resume of tlie achievements in the ITiiitcd States in 
every ])rancli of science related to agriculture daring the nineteentli 
century, and it is hoped that Congress will sec the propriety of order- 
ing an extra numher, say 20,000, for distrihiition at the Paris Exposi- 
tion ill 1000, In eoune<3tioii with our agricaltural (fxhiliit, the distri- 
hution of special-hound copies of this publication would S(‘rve the 
useful purpose of acquainting foreign countries with the achievements 
in agriculture in the United States. 

AN EVIDENCE OP THE DEPARTMENT’S USEFULNESS. 

This steady and rapid growth in the publication work is a most 
gratifying indication of the success of the Department in fulfilling 
that section of the organic law creating it wliicli makes it an (isse-ii- 
tial of its duty to diffuse information among the people on sab- 
jects relating to agriculfjure. Brief, iioiiular x)amphlets (3ontmuc to 
afford the most acceptable means of widely disseminating tlie results 
of the Deiiartment’s investigations, while the scientific and techni<'al 
publications, still considered as standard \vovks of rererenco and 
aiitliority by scientists both in this country and abroad, are accorded 
their deserved prominence in libraries and institutions of learning. 
Tlie people have a right to look to this Department as tlio lughest 
authority on every subject conneeted with agriculture, and the num- 
ber of xiublications issued which are designed to suj)ply tlie informa- 
tion requested, as well as the very wide distribution given to them, 
is a most satisfactory indication that the Department is occnp}dng 
the place intended for it in the machinery of the General Government. 

THE LIBRARY. 

GROWTH OF THE LIBllARY. 

Additions to the Library during the past year iiavc mnn])erc(l about 
4,000 volumes, including some very rare woj*ks and sca.r(3e sefiS of 
periodicals. The i:)eriodieal list of the Library is gi*owiiig veiy fasf;, 
owing to the efforts made to increase our excliango lists with pub- 
lishing scientists and the officials of various countries. There are, 
currently received by the Library at the x>resent time neaxdy 2,S00 
periodical publications, more than 1,800 being obtained by way of 
exchange and gift.- Tlie care of this mass of literature is becoming a 
more and more serious problein in the limited room at the disxiosal of 
the Library. 

CATALOGUES. 

The card catalogue during the four and a half years since its incep- 
tion has grown enormously. There are now more than 50,000 cards 
in the catalogue, covering, in author and subject entries, more than 
two-thirds of the books in the Library. The pul)lication of a cata- 
logue of books on forestry has shown that the collection on this subject 
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is extremely full, liaving undoubtedly more than three times the 
extent of any other similar collection in this country. Catalogues of 
the books on botany and chemistry are well advanced and will prob- 
ably be luiblished before the end of next year. There is also in pi*og- 
ress a complete author and subject catalogue of the publications of 
the Department of Agriculture since 1830, with such analytical entries 
as will bring out the subjects of seimrate papers in publications like 
the Yearbook and the Farmers’ Bulletins. 

DEMAND FOR THE PUBLICxYTIONS OF THE DEPARTMENT. 

The demand for the publications of the Department is increasing 
at liome and abroad yevy rapidly. They are attracting great atten- 
tion among the learned men of foreign countries. We receive in 
ex^*hange for them a large i^roj^ortion of the valuable agricultural 
l>iiblications of all countries, and every attempt is made ])y eoi*re- 
spondence to increase the material obtained in this way, 

DIVISI03S[ OP ACCOUNTS AND DISBURSEMENTS. 

For the hscal year ended eTune 30, 1890, Congress appropidated for 
the Department of Agriculture $2,820,702. By the same act $720,000 
was provided for the 48 agricultural experiment stations. The total 
expenditures for the year amounted to $2,707,173.40. The unex- 
pended balances were covered into the Treasury. 

SECTION OF FOREIGN MARKETS. 

INQUIRIES REGARDING FOREIGN TRADE. 

Our heavy foreign trade within late years has attracted much atten- 
tion, both at liome and abroad. Numerous inquiries have been 
received regarding the commercial opportunities offered by the former 
Spanish possessions. No authority has been given to this Depart- 
ment to get exact inforinaticm regarding trade facilities in Puerto 
Rico, Cuba, and the Philij,)X)ine Islands. Tlie Section of If oreign Mar- 
kets, has, however, collated and published everythiug available 
regarding the trade of tliose islands. Frequent inquiry comes regard- 
ing trade in China and Russia, which seem to offer great commercial 
possibilities in the immediate future. There is a dearth of reliable 
information regarding both these countries. 

REPORT ON THE TRADE OF THE PHILIPPINE ISLANDS. 

The report by this Section on the trade of the Philippine Islands 
required an unusual amount of research. It was found that the 
statistics from Spanish sources were meager and gave a very inade- 
quate idea of the comineree that belonged to these islands. Tli.e 
Section has also printed a report dealing with the agricultural resources 
of the islands, especially plant piuducts, to meet the great demand 
for infonnation on this subject. The report contained a general 
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deHcriptioii of the most impoi'tant Philippine cm-Gals, vegetables, 
roots, libers, dye plants, etc., supiilemented by statistics of produc- 
tion, price, and exportation. 

AGRICULTURAL EXPORTS AND IMPORTS. 

The record for 1898 show.s that oiir agricultural exp<n*ts were 
decidedly the largest in the history of the country. Tiicir total value 
reached $868,507,942. Among the exports that showed the largest 
gains were wheat and wheat flour, corn, oats, rye, bacon, lard, hams, 
cotton-.seed oil, and oil cake. It was found that there was a falling 
off in the agricultural imports, the total value being $314,291, 7(i9, 
which was $86,579,072 less than the year pi-evious. The decline in 
agricultui’al imports for 1898 amounted to 22 per cent. Sugar and 
wool were tlie pidncipal factois that marked this falling off. • 

STUDY^ OP DANISH IMPORTS PROM THE UNITED STATES. 

A study of Danish imports from the United State, s shows that that 
country was importing in considerable ciuantitics some of the articles 
that enter most _ extensively into its export trade — butter and liacon, 
for example. The Danes, having established a profitable market for 
butter and bacon abroad, sell their own and buy from us. It is not 
well established, however, that they do not import American fai'iii 
products for reexport under local names. Wo know that American 
bacon is heavily imported into Ireland and sold in England as Irish 
bacon. We have also information from agents abroad that the thrifty 
people of that country (Ireland) import well-bred American horses 
and sell them to the English, in many cases, as Irisli hunters. 

American wheat flour is competing in Denmark witli the home 
product. During the fiscal year 1898 our shipments of this article to 
Denmark amounted to 61,019 barrels, more than 20,0(H) hanutls in 
excess of the largest 'shipments previously sent. The Danisli 
find that the American flour is as good as the best Hungarian, 
although less expensive, and it is being generally substituted for tlic 
latter. The milling industry of Denmark is declining. Every indi- 
cation points to an increase in the amount of flour imported from the 
United States. 

The American fanner is furnishing cow feed to the Danes. They 
imported 16^874,943 bushels of Indian corn in 1898. This, in addition 
to the more nitrogenous mill feeds imported, enables the Danish 
farmei-s to supply the British markets xvith some thirty-three million 
dollara’ worth of dairy products every year. The growth of the dairy 
industry in the United States indicates that before many years the 
American farmer will feed his cow feed at home and soli the product 
of his skill in foreign maTkets. The Danes bought 55,958,939 pounds 
of oil cake from the United States in 1897, and in 1898 they bought 
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155,1^15 048 poxiiids. Tlie Aincricaii farnier eaii not afford to export 
tlie iiitrogenoiis by-produets of the mills, as the soil that grows them 
is r<vgii]ar]y reduced by taking* them from tho farm. 

In this eonnection, it ma^’- be interesting to state that butter made 
iii Denmark from tlieso Ainericaii inii>orts is peculiarly well adapted 
to the markets of troirieal countries. The butter has a higher melt- 
ing point than butter made from the wider carbonaceous ration gen- 
erally used in the United States. Wo raise linseed in the United 
States to get the oil with wliicli to make ixaint for our buildings, but 
Ijave not learned that the nitrogenous by-product is of the first 
importance in feeding live stock, esx>eeially the dairy cow. We are 
shipxiing considerable quantities of bran, and the trade is grow- 
ing in tlieso nitrogenous exports. 

Tlie Danish farmer is enabled to furnish the markets with the fmest 
I>os8iblo x)roduet, and at the same time maintain tho fertility of ids 
acres. ''Jiie Danes are reclaiming waste lands through tho use of 
fertilizers resulting from the xmrchase of our nitrogenous by-products. 

are reducing our lands to sterility b}’^ selling those imoducts. It is 
tlio duty of this Department to assist the farmers of the United States 
b) find markets for all their surplus products. It is also our duty to 
warn tliem of the consequences of exporting stock feed to foreign eoun- 
tri<?s. The Danes liave develox3ed a heavy export trade in some of IIkj 
X) roclucts of the farm, and the secret of their success lies in tho great 
X^aijis they take to cater to tho x>articular requirements of the foreign 
consumer and the care they exercise to maintain the uniform high 
standard of their products. 

Not only is every xireeaution taken to x>reTent tho exi)ortation of 
in ferioroi-damagedarticles, but sufficient attention is always devoted 
to tlie x^acklng and methods of s]iix)ment to insure arrival in good 
condition of the articles exi^orted. Wo exercise no supervision, over 
the shiinnents of American dairy xmoduets. The foreign buyer can 
depend iq>oii the cliaracter of the consigiimcnts received from the 
Danes, but unseruinilous tradei’s in tho United States devote tlieir 
utmost oneigies to imitations of our best dairy iiroducts. Some years 
ago we had an exeollent market in Great Britain for our clieoso, 
wdiereuimn a spurious article was oxi^orted that dcstroj^ed tlie good 
na.me of American clieese. This is being done now witli regard t^o 
American huttor. 

Cox>enhagen is the natural distributing center for the trade of the 
Baltic Sea, and it has established a free ixort for the transshipment 
of merchandise hilled to other destinations. The amount of American 
merchandise distributed through the Baltic region is increasing very 
rapidly. During tho fiscal year 1808 our direct shipments to thes0 
Scandinavian countries amounted in value to more than 125,000,000* 
Although agricultural i^roducts form a large part of this iteih and 
show a material gain for the x>ast decade, the prineixml inere^e hai^ 
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occiiiTed in our sliipnieiits of nuiniifaet-ured wares, sneli as inaeluiicry, 
tools, utensils, etc. 

Ten years ago the annual value of the exi)orts of manufactured 
articles from the Fnitod States to the Baltic countries did not exceed 
^BjOOOjOOO. It now amounts to $10,000,000. Meanwhile the annual 
value of our agTicultural exi3orts to the same region has risen from 
less than §10,000,000 at the beginning of the decade to about $1 5,000,000 
at its close. As long as the United States produces the cheapest cow 
feed ill the world for export, the market for agricultural productiS \Yill 
grow in the Baltic countries. Our best opportunity in this region, 
however, lies in the development of a wider demand for onr manu- 
factures, of which the prospect is excellent. Transshipment at Copen- 
hagen for other Baltic iiorts is a blunder on our part. American 
ships should take goods to their destination under the American Oag 
in all parts of the vrorld. 

WORK OP THE SEOTIOR IN FURNISHING INFORMATION. 

One of the most useful features of the work performed by the Sec- 
tion of Foreign JMarkets is the furnishing of information to American 
citizens all over the country regarding these lines of industry. Those 
inquiries are very extensive. Pamplilets have been prepai’od, and 
othei'S will be, covering the information in most general demand, and 
at a time when the products of our fields and factories are so much 
beyond the requirements of home markets, the’ worlc of this Section 
is peculiarly valuable. 

BURBAXT OF ANIMAL INDUSTRY. 

NUMBER OF ANIMAL INSPECTIONS AND C^OST. 

The report of the chief of the Bureau of Animal Industry for tlio 
last year shows that tlie 3vork carried on by tlie Bui’cau is incrcaising 
rapidly from j'Car to year, and is becoming more and more an impor- 
tant factor in the economy of animal produci ion and iu tlm exporta- 
tion of animal products. ]\teat iiaspection was coudueted during the 
last year at IBS abattoirs in forty-one cities. The total number of 
antenioi’tem inspections of animals was 53, 223, 170, of which 34,405,073 
were for official abattoirs and 18,817,203 for abattoirs in other cities 
and for miseellaneons buyers. The number rejected upon this exam- 
ination was 150,530. The growth of this feature of the work is 
shown by the fact that in 1802 the total antemortem inspections for 
official a,battoii^ was only 3,809,450. The total miniber of post- 
mortem inspections was 34,163,155. The cost of this inspection was 
$465,700.23. The co.st per head on antemortem inspection was 0.88 
cent; in 1892 the cost per head was 4,75 cents, and only onee^ was it 
less (0.8 cent). 

The nninber of hog carcasses examined microscoi)ically was 2, 227, 740, 
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Of this number, 2,1G0,230 were free from all appearance of trichinae 
and 25,913 contained only trichime-like bodies, while 41,597, or 1.S7 
per cent, contained living trichinje. The exports of this pork to coun- 
tries recpiiring inspection amounted to 108,928,195 i)ounds, while only 
70,040 pounds \vent to countries not requiring inspection. The cost 
of this Avork was $198,355.14, or 8.0 cents for eacii carcass, and 0.182 
cent for each pound exported. 

There were inspected for export 436,505 American and 07,688 Cana- 
dian animals. The number of inspections of vessels for carrying 
export animals was 852. Of the cattle exported to Great Britain, the 
losses were but 0.31 per cent; of sheei), 1.54 per cent; of horses, 1.11 
per cent. 

The exi^ense of inspection of animals for export, the supervision of 
the movement of Southern cattle, and the inspection of animals im- 
ported from Mexico amounted to $107,023.31. It is estimated that 
the cost x)er head of inspecting cattle and sheep for export averaged 
13 cents. During the quarantine season of 1808 there were unloaded 
at stock yards north of the infected area 011,455 quarantine cattle, 
and there were inspected in the noninfected area of Texas 230,369 
cattle for shipment into other States for grazing. The imports from 
Mexico requiring inspection at the boundary line were 70,008 cattle, 
1,254 sheep, 64 hogs, and 121 goats. The imports from Canada, not 
subject to quarantine, were 00,468 cattle, 172,985 sheep, and 1,709 
horses. Some of these were for breeding, but the large majority were 
for feeding purposes. The total number of animals received at the 
ports of import was 2,403. 

All of this Avork Avas done to preA'^ent the spread of disease among 
the animals of the United States, to protect consumers from diseased 
meats, to secure the arrival of our animal products in foreign mar- 
kets iji good condition, and to maintain the reputation of those 
products at home and abroad. 

LOSS FROM BLACKLEO. 

According to tlie latest report, it is estimated that the annual loss 
of cattle from the disease known as blackleg, or symptomatic anthrax, 
in the districts principally affected lias ranged from 5 to 35 per cent. 
The Bureau of Animal Industry has been for some time distributing 
a vaccine for the preA^ention of this disease, and this, it is estimated, 
has reduced the loss to 0.54 per cent among the animals ti*eated. As it 
is known that a large percentage of this loss was due to careless ope- 
rators, it is believed that with more care in the use of the A’^accine 
future investigations Avill show a still further reduction. Vaccine is 
still being sent out, and during the fiscal year 545,289 doses were dis- 
tributed. The indications are that the contagion gradiially dies oht 
where systematic inoculations are practiced, and it was with the hope 
■ 1 A 90 4 
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of eradicating tlie disease from many sections that the preparation of 
vaccine was undertaken. 

TEXAS-PEVER INVESTIGATIONS. 

The experiments of the Bureau demonstrated that Northern <*attle 
niight be made imimme from Texas fever by inoculating tliein with 
the blood of immune animals. This has recently been adopted and 
practiced with most satisfactory results by some of tlie experiment 
stations. The practical axiplication of this discovery is of great 
importance both to the breeders of improved stock in the more 
Northern States and to the cattle raisers of the infected district, as it 
l)ei*mits the improvement of Soutliern herds without the discouraging 
losses that have heretofore always occurred. , 

Experiineuts have been continued witli a view of obtaining a mix- 
ture in wdiich cattle from the Texas fever districts may be dipped 
for the destruction of the ticks which spread the disease, and which 
at the same time \Yill not injure the cattle. This elfort has not been 
entirely successful, but the imogress of the work lieretofore leads 
to the hope tliat such a mixture may be found. The ditriculty In 
finding sueli a mixture is plain to those who know how tenacious of 
life is tlie tick which is the carrier of this disease. 

Investigations in Puerto Rico show that the cattle tick is prevalent 
there, ])iit the ticks which were brought from there and placed on 
cattle in the United States failed to produce Texas fever. Whether 
this result was accidental or whether these ticks are without infec- 
tious proi)ertiCvS is a question of great importance. If further inves- 
tigations show that the Puerto Rican tick is free from the Pyrosoma, 
the true coutagion of the disease, and that the cattle of Puerto Rico 
are susceptible, the introduction of a single animal bearing the Pyro- 
soma might convert these comparatively harmless parasites into the 
most deadly scourges of the bovine race. Tills subject will receive 
further attention during the current year. 

TREATMENT FOR HOG CHOLERA. 

The preparation of serum for treating hog cholera and swine i>lagne 
has been on a very much larger scale than last year, and the results 
are exceedingly satisfactory. The diseased herds in four counties of 
Iowa have been under treatment, the results showing a saving of from 
75 to 80 per cent of the animals injected, though the final reports are 
not all received at this wiiting. It is evident, however, that this 
method of treatment is far in advance of any other heretofore tried. 

SHEEP SCAB. . 

For many years the parasitic disease of sheep popularly called scab 
has been quite prevalent, especially among the flocks of some of the 
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Western States and Territories. Diseased sheep liavc been shipx>c^d 
froiii one State to auotlicr in violation of tlie law, and tlie stock .yards 
an<t stock cars have been almost continually infected. The result of 
this condition has been that sheep could not bepurcliased for feedinj^ 
l)iirposes in any of the markets of the country without dan^:(u* of 
bringing to the farm with them the contagion of this disinise. 

Sheei) scab has been one of the greatest evils wliich the slieep in- 
dustry lias had to contend with. 'Not only does it always dainagxi and 
often destroy the fleece, but it reduces the strength and condition of 
tlie affected animals so much that they fall an easy i)rey to internal 
parasites or siiccunib to unfavorable conditions of food and siii round- 
ings. Congress has speciflcally referred to this disease in the appro- 
jiriation act as one of the diseases which the Department is authorized 
to control by sanitary regulations. 

Tlie first stej) taken bj^ the Dejiartment looking to the limitation 
and control of this disease was the issuance of a circular letter noti- 
fying transportation comiianies and shippers of the existence of the 
contagion, and pointing ont the prohibition of sliipment and thox)en- 
alty i3royided by law. Subsequent to this an order was issued that dis- 
eased slieei) discovered by the inspectors in the channels of interstate 
commerce should be detained and dipped before going on to destina- 
tion ; also, that sheep purchased in infected yards for feeding should 
be dix>i>ed before they were allowed to go to farms. The effect of 
these orders was to protect the purchasers of store sheep and to lessen 
the number of diseased animals sent to market. It was found, liow^- 
ever, tliat some of the dips used by the stock yards, companies, and 
owners of sheei3 were not efficacious under the conditions which 
obtain in this service, and that others were so severe or jioisonous as 
to bo dangci'ous. An order has, consequently, been issued spiecifying 
the kinds of dijis which would be recognized and the manner in which 
these should be prepared and applied. 

The effect of tliese measures has been extremely satisfaetory, and 
the number of diseased shipments received at tlie irrincipal stock 
yards have been very materially decreased. This lias been accom- 
plislied without putting the shippei’s of healthy sheep to any incon- 
venience or expense unless the animals were going to farms from 
infected stock yards. The ineonvonience of detention and the 
exjienso of dipping have had an excellent elfcet in lessening the num- 
ber of diseased sheep sent to market, and has led to active efforts 
everywhere to cure them on the farm or ranch before shipping. The 
indications are at this writing that it will soon be possible to make 
the stock ears, the central stock yards, and other channels of inter-- 
state commerce safe and free from infection, in which ease store sheep 
could be purchased in the markets without danger of infection, and 
only diseased sheep would come under the restrictions. 
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EXPERIMENTAL EXPORTS OP DAIRY PRODUCTS. 

The experimental exports of dairy i)rodaets made during tlK3 last 
two years and now in progress under sjjocial provision ol; law have 
produced marked results. But these are not satisfactory in all 
respects and the reputation gained needs to be protected by authority 
from Congress for some system of export inspection. The new mar- 
kets opening for our dairy i) rod nets require a guaranty of the purity 
and quality of butter and cheese sent from tlie United States, such 
as is given by other Governments, and esx>eeially Canada. 

Xot long ago this country supplied and practically controlled the 
cheese market of Great Britain. In some years we sent to England 
nearly loO, 000,000 pounds, or two-thirds ol* our entire cheese product. 
But as no system of export inspection existed to guard the estal)lL‘-dn3d 
unscrupulous merchants exported great (luantities of 
inferior, adulterated, and counterfeit cliee.se, until the reputation of 
States cheevse was destroyed in England, and that market lost to us. 
Canada, on the other hand, adopted a system of government control, 
was enabled to guarantee all cheese exported as i)iire and of standard 
quality, and thus secured, and still holds, tlio desirable British cheese 
trade wliich this country lost. We have recovered a little, but only 
a little, of the lost ground. The best cheese now exx)orte<l from this 
country goes through Montreal, seeking the same avenues and the 
good company of Canadian cheese, finding a market virtually as a 
I>art of that product. 

The same unfortunate result seems likely to follow the efforts to 
export fine creamery butter to Great Britain unless measures are 
promptly taken to avoid it. An active demand has arisen for this 
butter eBi)ecially in the northern counties of England, supplied from 
Manchester, largely through the experimental efforts of this Depart- 
ment. During the summer of 1809 an exceptional scarcity of Euro- 
pean butter caused very high prices, and British merchants sent 
large orders to New York. In the month of August our butter exports 
were six times as great as for the same montli a year ago. This new 
and profitable demand for fine creamery butter liad scarcely begun, 
however, before large quantities of an inferior article and also of imi- 
tation creamery, “process,’’ or renovated butter, began to appear 
among the exports. 

This article, which is a more dangerous and damaging counterfeit 
of fresh creamery butter than straight oleomargarine, was sent to 
New York by the caidoad for export. In at least one instance parties 
had renovated butter put up in the West, in the style of package 
adopted by this Department in its recent export trials to England, 
and this went abroad labeled “Finest American ei’eamery butter.” 
The effect of this upon future butter trade with Great Britain will 
probably be like that which followed the export of so much unidenti- 
fied filled cheese. Already English merchants, who have been trying 
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to introduce States creameiy butter among their ciistoniers, have writ- 
ten to this Department eoniplaiiiing of the deception practiced upon 
them. 

Out of six large lots of butter received by one firm at Manchester 
from the United States, all represented as extra creamery” goods, 
five were rejected as being far inferior to tlie quality represented — 
apparently only x)Oor imitations. Meanwhile Canada is forging 
aliead, with government supervision and guaranty to assist, and 
securing for its creamery butter a firm hold in the British markets. 
The lack of some protection hy Govermnent certification of exports 
from this couiitiy is already causing butter shipments by way of Can- 
ada, as in the case of cheese, previously mentioned. British mer- 
chants state that some of tlie best States creamery butter they have 
lately seen (as shown b^^nakers’ marks) has been among lots received 
from Canada. 

I T‘eeominend, as a simple and efieeth^e remedy for these growing 
evils and obstacles in our exi)ort trade, that the existing system of 
Government inspection and certification of meats and meat products 
for export be extended by law so as to include butter, cheese, and 
condensed milk and cream. With slight modifications the organ- 
ized force and regulations which now give x)rotection and standing 
to our meat expoi-ts may be made to cover the new work xiroposed. 
The services of an insx)ector who is an expert in butter and cheese 
would be necessary for parts of the year at three or four exx)ortiug 
X)oints; but until these exx)orts increase New York would be the only 
place at which such an insx^ector would have to be continuously 
employed. 

If such inspection and certification is authorized by Congress, the 
X)ure and unadulterated dairy products of the United States that are 
of a (xuality entitling them to official indorsement can he given a posi- 
tion ill foreign markets which they can not otherwise secure, and 
which will enable them to compete successfully with like products 
from any other country. 

This inspection of dairy products for exx>ort has been indorsed by 
nearly all the national and State dairy organizations in this country 
and has met with decided ax^Hwal by commercial bodies and by indi- 
vidual exporters wherever it has been duly considered. 

DIVISION OF STATISTICS. 

INVESTIGATIONS DURING THE YEAR. 

The condition of the agricultural industry, as indicated by the area 
of land devoted to the cultivation of the iirincipal products of the 
soil; the actual volume of production and the value of particular 
crops, both on the farm and in the principal markets; the cost of pro- 
duction per acre and per unit of quantity and the cost of transpoirta" 
tion; the number and value of farm animals and the losses annually 
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resulting from disease and exposure; the condition, and pros- 

X)octs, according to the season of the year, of sxich of tlie crops of 
foreign eonxitrios as compete Avith those of the United States in the 
AVi'H'ld’s niaidiets, have constituted the field of investigation in Avliicli 
this Division has been engaged during the past year. 

STATISTICAL REPORT. 

Of the regular jieriodical reiiorts of the Ditfision there has been 
printed a total of 1,G21,700 copies. These reports cover that general 
Avo 3 *k of the Division Avhieh is continuous in its operation and vin’ch 
has constituted for a generation or more the onl^^ source of informa- 
tion available to the farmer that has been comprehensive, promj)t, 
and unbiased. 


THE CROP-REPORTING SYSTEM. 

lio cdiange of essential or far-reaching importance has 1>een made 
during the year in the methods of collecting agricxiltnxal statisidcs, 
but there is a marked imi)iwement in all the difterent agencies 
employed, the monthly reports being more complete, giyiiig evidence 
of greater care in their preparation, and generally displaying a more 
intelligent conception of tlie requirements of the Department on the 
part of its correspondents. 

At the end of the fiscal year the organization included 41 salaried 
State statistical agents/with 8,730 correspondents, upon whose reports 
their monthly statements Avere mainly based; 2,627 county corre- 
spondents, A\dth 7,881 aids and 36,426 toAvnship correspondents report- 
ing each for his OAvn immediate neighborhood. From tlxis large l>ody 
of pei'sons — selected Avith great care, not only as to tlioir gcjograpliic 
distribution, but also as to tih(3ir qualifications for the performance of 
the duties required of them — reports liaA^e been XA^ceiATirl monthly, 
and at the close of the calendar year a select body of farmers, num- 
bering about 90,000, reported ux)on the croi:>s of their own individual 
farms. The Department is indebted to iiumeroiis transportation 
companies for monthly returns of cotton carried over tlieir respective 
lines, information whicli has been of the greatest value in the making 
ui> of its final returns on the production of cotton. 

Ko imjxortant change in the crop-i.*ex>orting system Avill be x*eeom- 
mended until the approaching federal census shall have furnished 
the Dexjartment with a new and definite statistical basis as to the 
distribution of crop areas. The Department’s system is based, in tlie 
main, upon a periodic comparison of the acreage devoted to particular 
crops Avith that so used in the preceding year, and it is consequently 
not only impossible to make any increase, during the closing years of 
anintercensal period, in the number of px’oducts reported iqxon, but it 
is difficult, even as regards those which are reported upon, to keep 
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exact step witli a flnetiiatlng acreage and a constantly varying pvo- 
duction when the cumulative ell'cct of even a small annual error in a 
report based on percentages may reach large proportions. 

A PUBLICATION FOR CROP CORRESPONDENTS. 

Much of the improvement so gratifyinglj’' in evidence in the reports 
of correspondents is doubtless attiibutable to the issue of a new 
monthly publication known as ^‘The Crop Reporter,” designed for 
the exclusive use of the Department’s crop correspondents. The 
necessity of compressing into very small space the instructions priiiicd 
upon the monthly reports, the marked localization of tlio area of pro- 
diiction in the case of not a few of the crops reported upon, aiid tJea 
general lack of uniformity in the agineultural methods and conditions 
obtaining in the different sections of the country have alike suggested 
the employment of some agency by which eorrespondiuits could ha 
move fully instructed as to tlieir duties and the instructions given 
them be better adapted to theii* various needs. 

Such an agency has been found in the new pu])lication, which has 
been received with many expressions of sativsfaction by correspond- 
ents in every part of the coiintiy. lly anticipating their needs, 
interesting them in their work, making intelligible to them the relar 
tion which, as individual correspondents, they bear to one of the 
most important branches of the work of the Department, and putting 
into their possession, without trespassing upon the province of the 
agricultural journals, a great variety of information calculated to 
make them better judges of agricultural conditions, and consequently 
more valuable correspondents to the Dei)artment, “Tlie Crop 
Reporter” has been the means of greatly imi^roving the croi^-reporting 
service, while incidentally reducing the enormous correspondence of 
the Division by nearly one-half. 

SEED DISTRIBUTION. 

COST OF DISTRIBUTION AND FAVORABLE EEBORTS RECEIVED. 

An appropriation of $130,000 was made by Congress for the 
purchase and distribution of valuable seeds, etc., during the year 
1899. Of this sum, there was expended for the purchase of seeds for 
distribution through Members of Congress $70,978.36. For rare and 
valuable foreign seeds distributed by the Section of Seed and Plant 
Introduction, under the Division of Botany, $20,300.92 was expended; 
for the purchase of sugar-beet seed distributed to experiment stations 
and individuals, $2,366; for seeds and bulbs distributed to Members 
of Congress through the Division of Gardens and Grounds, $3,400, 
and for seeds distributed for special investigation by individuals in 
the seveT%al States, $3,000. There was paid for salaries of employees 
connected with the seed distribution $25,912.98, and for miscellaneOTO 
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supplies in connection witli the work, $221.85. There are some out- 
standing* vouchers for freights, etc., not 3 'Ct adjusted. 

The contractor v/as required to provide a building within the City 
of Washington in which to pack the seeds, and samples woihj t(>sted 
hj the Division of Botany for purity" and germination. The high 
quality of the seed now being sent out b}^ the Department is s(?arcely 
equaled by any of the distributing agencies of the United States. 
Of 079 letters received regarding the seed distributed, 972 report 
favorabl}" upon the qualit 3 ^ 

AIM OP THE DEPARTMENT IN THE DISTRIBUTION OP SEED. 

Tlie original intention of Congress in providingfor the distribution 
of seed undoubtedly was to do for the producers a class of work they 
could not do for themselves — to search the various localities of tlie 
Old World for seeds and iilants, and distribute them in the United 
States to the several regions where tlxej'' would be most likelj^ to suc- 
ceed. The Department at ixresent is endeavoring to bring back the 
practice, as much as possible, to the original intention of Congress. 
Quite a large percentage of the $130,000 appropriated is now sixmt in 
finding, imrehasing, importing, and distributing rare seeds and ])hints. 

The Department is in receipt of letters from seedsmen throughout 
the countiy urging the discontinuance of this work, and there is an 
uneducated sentiment here and there cooperating with the seedsmen 
along this line, which prompts ill-informed individuals to concur witli 
these rei)resentations. I am well satisfied that the introduction and 
distribution during the last two years of seeds and plants rare or not 
found at all in the United States has been worth more money to the 
I>eople of the country than all the expenditures of Congress for seed 
distribution to date. To the extent to which the distribution b,y tlie 
Deiiartment competes with the sales of seedsmen ami otliers distribu- 
ting precisely the same kinds of seed, with no ex]KU’iimnital feature 
and no intelligent direction regarding the use of the seeds beyond 
that which is provided by dealers, the practice is quesiionab](i>. 
But the furnishing to the iieople of the United States of sugar-beet 
seed of the most approved quality, for experimentation, to ascertain 
where beets can be grown sweet enough to produce our own sugar, is 
justifiable; the introduction of drought and rust-resisting grains from 
foreign countries, which are urgently needed by people in the United 
States who are losing heavily from drought and rust, is justifiable ; the 
rehabilitation of the Western ranges that have been destroyed and 
in ma^nj eases reduced to desert conditions by injudicious grazing, is 
justifiable; the encouragement of tea growing in the States along the 
Gulf of Mexico, where labor is as plenty and as idle m anywhere in 
the world, is justifiable; the inquiry into the several plants that pro- 
duce rubber, the gathering of the seed of these plants, their germina- 
tion and preparation for setting out in such localities in the new 



REPORT OF THE SECRETARY. 


57 


island possessions of* the ITnited States Government as may be best 
suited for producing the $30,000,000 worth of rubber now purchavSed 
from foreign countries, is justifiable; the introduction of the date 
palm from Tripoli in Arizona, establishing a new industry in that 
region which may extend to other localities in the same latitude, is 
justifiable. The introduction of these and many other seeds and 
j)lants, entirely beyond the ability of private individuals to compass, 
ill order that such seeds and plants may eventually enter the com- 
mercial class and be handled by seedsmen, is the aim of the Depart- 
ment of Agriculture in seed distribution at the present time. 

SUGAR EBBTS. 

During the last three years extensive experimentation has been 
had in cooperation with most of the States of the Union to ascertain 
where sugar beets can be produced sufficiently sweet to justify exten- 
sive growing and manufacturing. It has been fairly well demon- 
strated that many States have soil and climate, fuel, water, and 
limestone admirably adapted for this industiy. Thirty-two factories 
are now in oiieration and many more in contemplation. There is 
every indication that the United States will jiroduce its own sugar 
within a few years. The rich Amlleys of the mountain and Pacific 
coast States find sugar making very profitable. It is being demon- 
strated that the rich cornfields of the Northern States are also admir- 
ably adapted to the growth of the sugar beet. This industry will 
eventually be more jjrofitable Avhere the bj" -product is fed to the dairy 
cow and other domestic animals. The Department publisiies annu- 
ally a report setting forth all the facts in relation to this industry and 
the latest developments of interest to producers. 

THE MARKET FOR AMERICAN* HORSES. 

Within the last two years horses have greatly appreciated in value 
and exports have rapidly increased. The Department issues annually 
a i^evised report, giving horse raisei's facts regarding exports, as well 
as the recpiirements and demands of foreign countries for horses for 
different i^urposes. 

DOMESTIC TEA PRODUCTION. 

EXPERIMENTS AT SUMMERVILLE, S. C. 

An interesting experiment is being conducted at Summerville, S. 0., 
in the production of tea. Three thousand six hundred pounds of 
dry tea were produced during the past season. Dr. Shepard, a gen- 
tleman of education and enterprise, who owns the garden, has Over- 
come the diffictilties ' arising along labor lines by building a schooh 
house for the education of the children of his colored neighbots, tvfeore 
they are taught free of expense, with the understanding that they shall 
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pick Ins tea wlien required, at a reasonable rate of wages. Tins class 
of labor in tlie South is very plenty and very idle. Tlie elenientaiy 
education and habits of industry acquired must have a good eircet 
from every standpoint from which the best iutei*ests of these peoplo 
can bo considered. If a new industry of tliis kind can be ini roduced 
into the Gulf States, which will save the people of the United States 
the many millions of dollars now sent abroad for the piii'chase of this 
commodity, and at the same time provide light work for tlio young 
peox 3 le who are now entirely id.le, there is a double incentive to make 
research to the utmost regarding the production of a commodity in 
such universal use. 

INVESTIGATIONS TO BE CONDUCTED. 

Congrevss at its last session approx)riated $1,000 to enable the 
Department to conduct experimentation in tea growing. While the 
average rainfall at Summerville ranges between 50 and 00 incluss, 
there are times when the rain does not fall for eonsidei*able x}ei*iods. 
Experimentation is now being arranged for to ascertain wladjlier l)y 
irrigation a more continuous growth can be maintained and more 
frequent picking of the leaves be had. AiTangemeiits are also being 
made to experiment in the manufacture of green tea without the 
use of chemicals. The Dei^artment of Agriculture has a sufficient 
number of plants growing in pots to start exx)erimental tea gardens in 
all the Gulf States from Florida to Texas, and including California. 
ElTorts are being made to induce the experiment stations iii those 
States to cooperate with the Department in conducting these experi- 
ments. 

Experiments in South Carolina have shown tliat the production of 
200 i)oiinds of dry tea per acre is readily obtainable under favoraT)Ie 
eoiiditions, with a probability of double or perhaps treble i liat amount 
when the plants have arrived at full bearing. It is desirable to 
ascertain the limit of productiveness xinder all the varying conditions 
of surface, soil, and seed varieties. It is gratifying to note that (lie 
yield per acre has steadily advanced, in spite of all Iiiiidrancos, from 
50 to 150 pounds per annum per acre for tlie Avhole of the older tea 
gardens at Suinmerville within the past few years. The best varieties 
from all the countries of the Orient are being experimented with, 
and efforts will be made to add promising new varieties, both by 
importation and by hybridization. . Experimentation of this nature is 
beyond the capacity of men of moderate means, and I am of opinion 
that it is entirely justifiable that Congress, through the Department 
of Agriculture, should assist in demonstrating the probability of 
raising tea in the United States, for home consumption at least. 

It will be necessary as the work progresses to employ professional 
tea tasters of wide experience to indicate tlie value of the several 
varieties being experimented with. A higher valuation per pound 
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may offset a lesvscr iJX’odiietion. Experimentation in sliading from the 
direct rays of the sun is very encouraging. The leaf tlius produced 
was tender, vei‘y lustrous, and made a very delicate tea. Ttie means 
of manufactiiring must of necessity be ijicreased, tiud the testing of 
new machinery as regards clieapness of work and thoroughness of 
execution x>rovided for. It is desirable to study earerully the eoinpo- 
sition of tea xnade from the same bushes at different times during the 
X)icking season, to analyze the j)i-oduet in this country of gardens 
raised on soil from widely seitarated sources, and to test llie effect on 
tea of diiferent sorts of manure. This is a large and exj^ensive kind 
of experimentation, recpiiring s^xeeial chemical aix^xaratus and unusual 
nicety and skill. 

LEASING THE PITBLIC LANDS. 

CONDITION OF THE RANGES. 

I have looked carefully into the condition of the ranges in most of 
the States west of tlie Missouri River. Tlie Departmeut of Agri- 
eiiltu]‘e has been conducting experiments in most of Ihoso States 
willi native and imported grasses throiigli the experiment stations, 
private indhiduals, and sometimes directly under the management 
of its own officers. Injudicious grazing has greatly impaired the 
eapaeity of tlie ranges to x>rodiice meats. Careful inciuiry shows 
that in many eases the ranges do not support more than lialf tlie 
meat-bearing animals tliey did ten years ago. Tlie ranges have been 
overstocked, the grasses have been eaten bare and pulled out by the 
roots, and where formerly nutritious grass supported a large numbm* 
of animals, there is now left nothing but a desert of drifting sand. 

The xirincipal reason for this condition of the i*anges undoubtedly 
is that no single individual has an interest in anyone part of the 
jiulilie domain. The object of the Hock master is to secure all the 
grass iiossible, irresptH^tive of the effect it may liave on tlie future 
coiiditioii of the pasture. Tliousands of sheep that can not find graz- 
ing on the plains are being taken into the innermost recesses of the 
inoii n ti li n systems. 

IjEASING as a means op IMPROVEMENT. 

It would seem wise to inaugurate a more sensible policy regai'ding 
these iniblic grazing lands. They should be rented to individuals in 
sufficiently large areas and for a sufficiently long time to induce the 
lessee to give attention to their imx^rovement. The title should 
remain in the United States, so that the homesteader might have an 
oi^portunity, under such conditions as would not interfere witii the 
renting, to make settlement wherever jii^acticable. The rents arising 
from these leases might very well be given to the States for BXich 
uses as they might deem wise, either for educational purposes or for 
irrigation work. A very considerable auioimt of money wouifl 
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every year from tliese leases, with which the States could begin exi)eri- 
nieiitatioii in the way of building dams and holding tiie water against 
a time of need. My main object in making this recommendation is 
that the lessee and the Departinent of Agriculture may enter into 
cooperative experimentation looking to the improvement of tlui graz- 
ing lands. 

EFFORTS TO SECURE PLANTS FOR SEMIARID REGIONS. 

Tliere are millions of acres that can not be cultivated in any crops 
with wliich ^ye are now familiar. The Department of Agriculture is 
searching tiie dry areas of the world for plants that may be successful 
in furnishing the materials of food to a greater extent than is now 
practicable on our seiniarid regions. The introduction of sorghum, 
Kafir com, dry-land alfalfa, the Russian bronie grasses, etc., is ena- 
bling the farmers of the States west of the Missouri to extend cultiva- 
tion over lands that did not succeed in (‘orn, or oats, or clover. 

ABANDONED FARMS. 

My attentio]! lias been called to what is known as the ahandoned 
farms of Kew Engiaud. A i:)ersonal inspection of some of tluise 
farms shows that they are not abandoned on jiccount of sterility of 
soil, but are in many cases capable of affording a good living to iiulus- 
trions farmers, and under more favorable auspices than are farms 
in some of our newer States, on account of nearness to market, edu- 
cational institutions, and other desirable environments. The Agros- 
tologist of the Department has visited several of these farms to 
ascertain in whatway help can be given by the introduction of gt‘a.sses 
suitalde to their various conditions, and the Soil Physicist will study 
conditions on these farms and indicate wliich soils may be profitably 
cultivated and which should be devoted to forestiy. The Fon^ster 
will also visit these localities and determine what varieties of t.reos 
are most desirable. The Department will endeavor to liavo Farmers’ 
Bulletins prepared along these several lines for distribution among 
the farmers of New England. 

TROPICAL IMPORTS. 

Our imports of tropical-plant products liave a value of about 
1200,000,000 a year. Nearly all of these could be jiroduced in Puerto 
Rico, Hawaii, and the Philippines if the best use were made of tlie 
agricultural possibilities of these islands, and. of American industiy, 
ingenuity, and financial resources. Our tropical-plant imports are 
four times as great as the total exports of Hawaii, Puerto Rico, and the 
Philii>pines, For coffee and sugar we jmy an amount exceeding by 
more than $80,000,000 the agricultural and all other expoi'ts of those 
islands. Omitting sugar and tobacco, our tropical-plant im[;K)rts still 
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greatly exceed the total agricultural exports ot‘ these tropical depend- 
eucies. Our imports of oranges, lemons, and cocoanxits have about 
tlie same value as tlie sugar and tobacco exi^orts of Puerto Eico, and 
could readily be produced on that island. 

Tliere are several staple agricultural imx)orts of the United States 
other than oranges, lemons, and cocoanuts to which attention should 
especially be called as worthy of consideration for introduction into 
Puerto Rico, such as vanilla, our imports of which vary hi value from 
$279,755 to $1,013,608 per year; gutta-percha and india rubber, about 
$30,000,000, and cacao, $5,000,000. The improvement and extension 
of coffee culture in Puerto Rico is well worth careful investigation and 
encouragement, since our total coffee imports in 1808 amounted to 
$05,007,631. 'Fhcre is every reason to believe that a portion of our 
banana imports, which during the j-ear 1899 reached a value of 
$5,605,588, may to good advantage be grown in Puerto Rico, 

INDIA RUBBER. 

IMPORTANCE OF THE TRADE. 

The india-rubber trade is of groat imiDortance to the United States 
and has shown a rapid increase during the last few j'Cars. For the 
fiscal year ended June 30, 1800, the total importations of crude rub- 
ber amounted to 33,842,374 pounds, valued at $14,854,512, while that 
of manufactured rubber was valued at $307,047. In the fiscal year 
1808 the imports of crude rubber and gutta-percha amounted to 
40,055,497 pounds, valued at $25,380,010, while that of manufactured 
articles and waste or scrap 'rubber was 9,488,327 poxinds, worth 
$805,951. This shows not only a decided increase in the quantity 
imported, but also a rapid rise in price. In 1890 about two-thirds of 
the entire amount imported came from Brazil. In 1898 about three- 
fiftlis came from that country. 

A recent United States consular report show.s that the importations 
into England for 1898 amounted to 20,026 tons, about half of this 
being Brazilian. New fine Para rubber was quoted at New York 
from 66 to 09 cents iier pound in 1893, 69 to 71 cents per pound in 
1894, 73 to 77 cents in 1895, 74 to 88 cents in 1896, 80 to 87 cents in 
1897, and 82 to 83 cents January 1, 1808. A single cargo of rubber, 
consisting of 1,107 tons, shipped from Para February 23, 1808, was 
valued at $3,210,000 in United States gold. The exports of rubber 
from Brazil in 1808 amounted to $38,400,000 gold. 

COLLECTION AND XJ^EATMENT AND SOURCES OF SUPPLY. 

Rubber is derived from the milky sap of a number of trees and 
shrubs, all native to the tropical regions of Sonth America and the 
Old World. There are many plants with milky sap which coatain 
small quantities of rubber, but none are known wliich produce it in 
commercial quantities anywhere outside of the Tropics. The metliods 
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of eoilection and ti'eatment of rubber are, m the aiaiii, veiy crude. 
There is a great deal of waste and considerable deterioration through 
improper methods of treatment in tlie field and in transit, and tli rough 
impurities. The only successful experiments at cultivating nil>ber 
plants which liaTe thus far been made were underi aken hy the Ihaglisli 
Government in Ceylon, India, and some of the other tropical colonies. 
I3y following the most improved metliods of cultivation and by giving 
tlie rubber idantatioiis the same careful attention wliich is devoted tx) 
other crops, it appears possible to make this an exceeding^ profitable 
iuA'estinent. 

The larger part of the Brazilian rubber is produced by the Para 
ru])ber tree, Hevea hrasiliensis^ which grows naturally in tlie deep 
shade of the swampy forests of the Amazon, where tlie air is fever- 
laden and the land is unsuited for human liabitation. Experimenis 
have been made with this tree in various of the British i)ossession.s 
in the East Indies, but without any marked degree of succ<^ss, becau.se 
the tree attains its full development only in the shade of dense tirop- 
ical jungle lands and not in the solid iilantations. Its success t‘u I 
handling appears to lie in the direction of a pi'opcu* system of for(.‘St 
management. The Central American rubber tree, CasfUloa 
grows only in the dense tropical forests from soutliern M<L\i(?o to 
northern South America, on rich, well-drained bottom lands along th(?f 
rivers. This tree has been fopnd to grow luxuriantly under cultiva- 
tion, but in the experiments thus far tried it develops a bark much 
thiedier than in its native state, and this has been found a deci<]ed 
drawback to the successful drawing of the sail. 

The Ceara rubber tree, Maniliot glaziovU^ is a native of one of the 
driest portions of southern Brazil, where the mean t.emi)e rat lire ranges 
from 77° to 80° F. There ai^e now many plantations of it in India 
and Ceylon, and it is probable that this tree will be tlie first to pi‘0- 
diieo an important addition to the natural vsnpply of India rubber. 
There are fifty or more species of trees, vines, and shni])s wliich a/ro 
a commercial source of India rubber and gutta-percha, and the lisl, is 
annually increasing. Experiments should be tried in th<^ cultivation 
of every one of them. Gutta-percha is derived almost entirely from 
the tree Isonandm gutta, a native of the islands of the Malayan 
Archiiielago. The careless methods of the collectors have resulted in 
killing off most of the plants from which this substance is derived, so 
that a serious shortage has occurred during the last few years. The 
feasibility of cultivating this plant in the Philippines should be very 
carefully investigated. ^ 

TURKESTAN ALFALFA. 

Tlie unusually severe winter of 1898-99 killed off probably half of 
the alfalfa of western Kansas, Nebraska, Colorado, and Wyoming, 
and many fields in the central praiide States to the eastward were 
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badly damaged, but tlie Turkestan aUalfa grown in the States men- 
tioned was not adeeted. At the W.yoming experiment station a plat 
of Turkestan alfalfa was exposed for two w(‘eks without injury to a 
diiily teniperat.ure of — 35° F., the lowest point reached being —45°. 
In California it was subjected without damage to a droiiglit which 
seriously injured ordinary alfalfa. In view of the notable success 
of this plant in withstandiiig drought and cold, it Iras been decided 
to purchase a large amount of seed grown in America front our 
imported stock and to distribute it widely over tlie arid West until 
it has been thoroughly tested under all the dilferent climatic and soil 
cond itions existing in that region. From the results ab’eady secured, 
il is believed that this one introduction will add millions of dollars to 
the annual hay product of the ITiiited States. 

INTRODUCTION OP IMPROVED RICE. 

About fifteen years ago the enterpiisiiig farmers of souilnvcstern 
Louisiana began tp adapt modern machinery to use in their rice fields, 
and within a decade they !iad reidaced the antique implements of the 
hand laborer by the gang plow, disk harrow, drill, and broadcast 
seeder; they had imsurecl sufiicient water ])y the construction of irri- 
gation canals; and, finally, they had adapted the twine binder of 
Northern wheat fields to the cutting of rice. So far as methorls were 
concerned, they liad created a new system of rice culture which 
greatly reduced the cost of rice production. It was discovered, liow- 
evcr, that sufficient attention had not been paid to the question of 
varieties. The Louisiana rice, when milled, gave a high percentage 
of broken gi’aiiis, and much of it brought, therefore, only a secoiid- 
elii,ss price. 

To reniedy ibis difficulty the T)ex)artment of AgrieultiiiHi undertook 
to secure a productive rice of high milling quality. This it lias suc- 
ctMulcd in doing by importing, after a careful search in Japan, a quan- 
tity of Kiushu rice. In yield this rice has xn*ove<l a distinct success, 
ami if, as is expected, it maintains in Louisiana the high milling aver- 
age that it possessed in Japan, hundreds of thousands of dollars will 
be fiddod to the ^''early profits of Louisiana rice growers. 

Ill this eonneetioii, it may be said that fiattoring reports have been 
received about many of the other introductions of tlie Dexiartment, 
and from time to time, when these reports are amply substantiated, 
due commendation of these crops will be made to the agricultural 
public. 

NATIVE DRUGS. 

The collection of native drug plants in the United States, consid- 
ered from a purely financial standpoint, aside from medical and 
humanitarian aspects, involves the expenditure of millions of dollars 
annually. The commercial extermination of some of the mosthBefui 
species is already threatened, and doubtless others would W fou^d 
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in the same condition were tlie facts known. The ijrice of one native 
plant, ginseng, our exports of which average more than half a million 
dollars aiinually, has more than qnadrux^led in the past thirty years, 
so that its cultivation, as urged four years ago by this Department, 
has now become xDrotitable. It is clear from this and many similar 
eases that the native drug industiy is capable of either decline or 
improvement, according to the way in which we handle it. 

The Pan-American Medical Congress has recently submitted to me 
a proposition to cooperate with this Department in a technical and 
statistical investigation and classification of our native drug j)lants. 
By accepting this proposal we shall secure, in a research of which we 
have long felt the need, the cordial assistance and siipx>ort of an 
influential association of learned ph^ysieians; we shall encourage each 
of tlie other American nations, all of which are represented in the 
Pan-American Medical Congress, to proceed with a similar investiga- 
tion of their own medical flora; we shall furnish a basis for the 
remunerative employment of much land and many people, and wo 
shall stimulate the great and growing trade in drugs between the 
countries of North America and South America. I urge the appro- 
priation of ^^10,000 to enable this Department to cooperate in this 
investigation. 

HEMP. 

Our imports of hemp fiber for the past five years have averaged in 
value $078,475 annually, coming chiefly from Italy and southern Rus- 
sia. This hemp is worth about 7 cents per pound and is used princi- 
pally in the manufacture of eari:>et warps. In addition, we import an 
unknown hut doubtless large amount of manufactured hemp in the 
form of the clieaxier grades of linen. The domestic product of tiemp 
reported by the last census, at a valuation of 3 cents per pound, was 
worth $090,(300 and was grown chiefly in Kentucky. This hemp is 
used principally in place of jute butts for cordage i)urposes. The 
Kentucky hemp producers grow a short plant in small areas with 
shallow plowing and little or no fertilizing. The crop is rea|KHl arid 
broken by hand, and the fiber is extracted by the process of dew ret- 
ting. In addition to these.heavy charges, an annual rcmtal, averaging 
probably $10 per acre, is ordinarily paid for the land. There is a 
reasbnable prospect of establishing an extensive hemp industry in the 
United States on new lines, involving the use of either a taller variety 
or two crops of the short variety, growing the crop on large areas of 
cheap land, plowing deej), putting on the necessary fertilizers, reap- 
ing and breaking by machinery, and using the process of water 
retting. 

EGYPTIAN COTTON. 

The importation of cotton from Egypt steadily increased from less 
than 200,000 pounds in 1884 to more than 43,000,000 pounds in 1896. 
Since the latter date, the direct importations from Egypt have fallen 
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^ off slightly, bxit the i)riees have had an upward tendency, and the 
demand for this staide remains good at from 4 to 6 cents higher than 
the price of ordinary American upland cotton. Our annual import 
of cotton from Egypt for the past three years has averaged in value 
$3,738,338. The Egyptian cotton has a very fine silky fiber, generally 
sliorter than that of sea island but longer than tliat of upland varie- 
ties. It is used in the manufacture of fine yarns for the finer quali- 
ties of hosieiy and knit goods. It does not come into direct competi- 
tion with our upland cotton, the fiber of which is too coarse for the 
finer yarns. Some attempts have been made to grow Egyptian cotton 
in this countiy, and in 1894 the Department imported and distributed 
a stock of Egyptian seeds. The experiments with these have shown 
promising results, but there is need of further trial to determine the 
exact conditions under wdiich this cotton can be groxvii to best advan- 
tage. There is good ground for hope that with proper management 
the industry may become well established in the United States. 

3SrEW LABORATORY BUILDINGS. 

The Department of Agriculture is now conducting all of its labora- 
tory work in rented buildings located outside of tlie Department 
grounds. These buildings are for the most part mere makeshifts, 
consisting of dwelling houses remodeled to permit laboratory work. 
Some of them are overcrowded and none are fireproof. There are 
five of these buildings which, with rent and other expenses, cost the 
Department about $10,000 a year. The work carried on by the labo- 
ratories is of the highest importance, including the investigations of 
the Bureau of Animal Industry, the Division of Chemistry, the Divi- 
sion of Vegetable Physiology and Pathology, tlie Division of Soils, 
and tlie Division of Botany. Much of the material now in nse by 
these branches of the Department, as well as that being constantly 
accumulated by them, is of great value, and it would be imijossible 
to replace it in case of lovss by fire. It is absolutely necessary that 
better facilities be secured for this scientific work, either by the rent 
of additional buildings or by the erection of a Government building. 

As best adapted to our necessities, plans have 'been ixrepared for 
sxxitable buildings to be erected upon the Department grounds. The 
plans show structures which are fireproof throughout, and which are 
arranged so that the several lines of work can be kept as distinct as 
may be required by their nature, and at the same time the build- 
ings be heated, lighted, and ventilated from one central plant. The 
several laboratories are now occupying, approximately, 35,000 square 
feet of floor space, and the new buildings provide about 10 per cent 
increase over this to allow for future growth. Careful estimates - 
show that the bxiildings as planned will cost, approximately, $200,000* 

I therefore earnestly recommend that this amount be appropriated, 
1 ',a99- 5 ^ 
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it Avill !iot. only be a saving of mouey to the Goveninic-nt, bid. will 
s he same time furnish facilities comiuensurate with the impoidfince 
tin? work 

A PROPOSED ARBORETUM. 

Olio of the needs of the Department is an arbovetiini in which can 
bo hroiiglit together for study all the trees that will grow in the 
mnhr of Washington, D.C. The need of such an establisliment was felt 
e\:u‘ly in the liistory of the Capital, and was brought forward more than 
fifty years ago among the various plans x^roposed for the use of the 
Smithson bei'inest, wliich was finally devoted to tlie founding of the 
pr'.;\sent Smithsonian Institution. In the report of the building com- 
niiTt(?e of tliat institution for 1850 the following statement oeeiirs: 

l\Ir. .Downing, the well-known writer on rural «architr:ctnre, at the rocinowt of 
tbo Prcsi<lcnt, is now preparing a jilan for converting the whole Mall, including 
the Ii-janrlif-onian grounds, into an extended landscape garden, to be traversed iu 
d.itreri^nt directions by gi-aveled walks and carriage drives and i>lantod with 
spocinKnis, piv,iperly labeled, of all the varieties of trees and shrubs which will 
fiourisli in this climate. 

This admirable plan, apparentl}^ from lack of iinancial suiiport 
from Cbnigress, was never systematical!}^ prosecuted, and the plant- 
ings at lirst made were so neglected that the nurse trees crowded out 
and killed most of the valuable sorts, and even the nurse ti*eesthcsm- 
selves are now being rapidly broken down and destro.yed ]>y storms, 
disease, and decay. When the grounds of the Department of Agi*i- 
culture were laid out in 1808, Mr. William Saunders, then, as now, 
Horticulturist of the , Deiiartment, established a small arboret.um 
commensurate with the size of the grounds. An arboretum in this 
climate, iioweyer, i*equires an area of several hundred acres. The time 
hascome when the economic needs of the Department and the od ueat.iou 
and pleasure of the peoi>le deinancl a ricdi collection of trees |>lantiMl 
so as to secure the best effects of landscape art, furnishing <?ompIete 
material for the investigations of the Deiiartment of Agriculture, and 
Si) managed as to be a perennial means of botanical education. We 
are now engaged in iritroducing useful trees from all parts of the 
worhi, such as those producing fruits, dyes, nuts, oils, and tans, those 
useful for ornamental purposes, and especially tliose promising shade, 
shelter, and fuel in the arid region. At the present time we have no 
central place in which to plant and maintain a series of these trees 
for study and propagation. The imi>ortations must be sent out as 
fast as they are received, without an opx>ortnnity for our investigators 
to make any observations on their behavior under cultivation, and, in 
the ease of small and valuable importations, subjecting the wliole 
stock to the possibility of total loss. In view of these conditions, I 
wish to bring to the attention of Congress the importance of placing 
at the disposal of this Department an area of suitable size and situa- 
tion for a comijrehonsive arboretum., In order to give a specific basis 
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for consideration of this project, I suggest that the area known as the 
Mali be set aside for this purpose. 

AGRICULTURAL EDUCATION. 

NECESSITY OF AGRICULTURAL TEACHING IN INSTITUTIONS OP 

LEARNING. 

Tlie givat pi‘osperity of the country at the present time Inis resulted, 
anion g otlier things, in a largely increased attendance uiioii our uni- 
versities, colleges, and other institutions of learning. Wlien Ave (con- 
sider that half tlie people of the United States are occupied in pro- 
ducing from the soil directly; tliat about three-foiirtlis of our exports 
to for(dgn countries come from the soil, and that the §000,000,000 
balance of trade coming to the United States during each of the last 
two fiscal years Iiave been, to a great extent, tlie price of farm prod- 
ucts, it is someAvliat remarkable that so very little attention is given 
to the education of half tlie people of the nation and their prepara- 
tion for their future life Avork. 

Idle beautiful valleys of the nioiiiitain and Pacific-coast Stales are 
being injured to a considerable extent by the injudicious use of irri- 
gating Avaters. The pasture lands of the public domain Avest of the 
hlissoiiri River are being rapidly destroyed by injudicious grazing. 
The AAdieat-groAAung ai*ea of the country, AAdiere crops arii grown cjoii- 
tinuously, are refusing to yield as they did Avhen first brouglit under 
cultivation; and from the Dakotas to the Pacific Ave find systems of 
falioAving in operation and crojis of AAdieat being taken once in tAvo 
years, indicating the raiiid destruction of the plant food in the soil. 

BOIENTIFIO TRAINING IN THE DEPABT.AIENT. 

The people cry aloud to this Department for liolp. We IniA’^e gone 
repeatedly but in Auiin to the Civil Service Ooiumission and Inid 
them adA^ertiso throughout the country for soil physicists in order that 
Ave might cooperate Avith the peojile regarding tlie deterioration of 
their soils. All the older sections of the United States IniA^e injured 
their soils by injudicious management. A knoAvledge of plants— 
their life history, the diseases to AAhicli they are subject, their rela- 
tions t,o tlie soil, the climate, and food necessary to tlieir best deA'ol- 
opment— -is so scarce among us that plant physiologists and patholo- 
gists (mil not bo found by aclA^ertising for them. 

Animal husbandry is \-ery little understood, and in most of the edu- 
cational institutions of the country sufficient instruction is not being 
given to have it better understood, yet from this source we make our 
most profitable sales to foreign countries. The Biological Surv(>y and 
other Divisions have also to train the men to do their AA^k. When 
the Depai'tment requires the assistance of men educated along these 
lines it is necessary to educate them in its own scientific Divisions, 
under the direction of its own scientists. When it has trailed; 
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men until they become expert and stand at the head of their special- 
ties in the United States (and in many cases in the world), then 
wealthy institutions take them away by offering higher salaries, inter- 
fering with the work of the Department, along the lines mentioned, 
wliicli is so necessary to tlie imoducers of the United States. 

REGISTER OP GRADUATES OP LAND-GRANT COLLEGES. 

To meet some of tliese diiheulties and avoid in future tlndr fre- 
quent recurrence, 1 have arranged with the Civil Service Commission 
to make a register of the graduates of the land-grant colleges of the 
United States (those endowed by Congress to educate the young 
farmers of the country). Prom this registration the scientific Divi- 
sions of the Department select young men who will assist the Division 
scientists in their Avork, and have opportunities for iiost-graduate 
study and for better preparing themselves along the lines of applied 
science, whereby the producer is heliied by the scholar. Wo pay 
these young men no more than we pay a laborer, and much of the 
work they will perform in the Divisions could be performed by skilled 
laborers. 

Slight inquiry into education along tlie lines of agricultural science 
will show that there is no university in the land where the graduate 
of an agricultural college Avho has been studying along the lines 
indicated can take imst-graduate work. The scientific Divisions of 
the Department of Agriculture come nearer furnishing the necessary 
facilities than can be found elsewhere. If two or three young men 
come to each of our scientific Divisions and study along the lines of 
the aiiplication of science to production in the field, tlie stable, and 
the farm factory, the Department will in a few years have a force 
from which it can not only fill vacancies when wealthy institutions 
take away traiiie<]i men, hut be able to supply the agricultural col- 
leges, experiment stations, and other scientific institutions in the land 
with men of superior scientific attainments in these branches. 

EPPORTS OP THE DEPARTMENT TO MEET THE DEMANDS FOR HELP. 

By this new departin*e the Dexiartment is merely arranging to meet 
the imperative demands of the producers of the country for help to 
solve the problems that are beyond their education and their means. 
The Congress of the United States, in providing for the endowment 
of agricultural colleges and experiment stations, did more for the agil- 
eulture of the country than has been done by governmental agency 
for the people of any other nation. Congress could not endow these 
institutions with teachers trained in the applied sciences relating to 
the farm, but Congress has built up the Department of Agriculture 
and encouraged the development of the foremost scientists known in 
their several specialties. The step we have taken towai'd bringing 
the brightest students of the agricultural colleges to prosecute their 
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studie>s under the supervision of scientists in this Department is one 
step necessary to complete the educational system. 

Something no doubt remains to be done at tlie other end of the 
educational line. The education of the young farmer in the district 
and liigh schools should be such as to help him toward tlie agricul- 
tural college. The otlier educational institutions of the country have 
done their work Avell, but so abundantly that the college graduate 
ui)on leaving college is not sure of employment that Avill give the 
salary of a brakeman on the railroad. Only a very few of those AAdio 
upon leaving college mast earn their livelihood through their literary 
education are sure of incomes equal to that of a locomotive engineer. 
The great unexplored field for the educator is along agricultural 
lines. Half the people of the United States are interested in it. The 
prosperity of our country as a nation among nations depends upon it. 

I hope to have the approval of Congress in this effort to provide 
for tlie liigher education of the graduates of the agricultural colleges 
by appropriations sufficiently considerate to just if}?^ the very moderate 
expense that will be entailed. 

AGRICULTURAL TEACHING IN THE COMMON SCHOOLS. 

In my last Annual Report, I referred to the growing interest, in 
elementary instruction in the sciences that relate to agriculture, and. 
mentioned the special appropriation of |2o,000 made by the State of 
New York to be used in aiding the introduction of nature teaching 
into The common schools and the carrying on of simple agricultural 
experiments in diiferent x^Ji-iTs of the State under the suiiervision of 
the college of agriculture of Cornell University. Encouraging prog- 
ress has been made during the year in this movement. Tlie work at 
Cornell has been materially extended, and colleges in other States are 
"alfording opportunities for teachers in the common schools to receive 
such special instructio!i as will fit them to give elementary courses in 
nature study. In Missouri a recently enacted hiAV calls for instruction 
in agriculture and horticulture in the common schools, and during 
the past summer a considerable number of Missouri school superin- 
tendenhs and teachers spent some time in attending lectures and 
formulating elementary courses of instruction in these studies. 

CONCLUSION. 

The Department, through its Bureaus, Divisions, and Offices, is 
getting into more immediate contact Avith all classes of producers 
throughout the country. More extensive cooperation is being entered 
into between the Department and the experiment stations of the set- 
eral States. Especial attention is being given to the reclamation Of 
soils that have been reduced in fertility by injudicious manage 
xnent. Production from the soil in all parts of the Uhited Statei^ 
is being diversified by Importations from foreign countri^$. The 
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seieiitist and the cultivator arc working together for greater national 
pi'osp-rity through more economic production. The farmers of the 
eourvii'y ai*e Iiaving tlieir knowledge increased through the publica- 
rions of the Department and the expeidraent stations, and th(^ fiit.nr(‘ 
tillers of tim. soil are being better educated in the agiieultural eollegt^s 
as teachers are developed \Yho more thoroug’hlj?' understand l.lie appll 
cation of science to practical agriculture. The hold of opei'ations tor 
Uie future activity of the farmer is from the Arctic Circle to Hh 
E quator. Kew problems, requiring scientific investigation and entirei.v 
be.yoml the abilitj^ of localities or private individuals to solve, 
are presented from both extremes. The especial attention of the 
Department in the future will be given to the production, tinder 
irnh/HlStates jurisdiction, of products of the soil that now come from 
foi'cign countries, keeping steadily in view the object for Avhich tlie 
I)(q>ai‘tment was organized — the help of the producer wlio is strug- 
gling Vvilh nature. 

Hespectfuliy submitted. 

James Wilson, 

Secrekiry, 

Washington, D. C., November 1899. 



WOB,E OF THE METEOIIOLOGIST FOB THE BENEFIT OF 
AOEICULTUEE, COMMSECE, AND NATIOATION. 

By F. H. Bigelow, 

Professor of 3Ieteorology, Weather Burea^ii, 

INTBODUCTION, 

A consideration of the development of ineteorolog’ical science in the 
United States, especially in its iiractieal application to agiicnltiire, 
coininerce, and navigation, involves main]}?' a review of the IJiiLted 
States Weather Bureau and its Avork. Not only, as will be sliown, is 
the study oJ: meteorology largely coiilined in tliis oonntiy to its pro* 
fessoi‘8 and other emidoyees, but the application of the results obtained i 
to the service of tlie farmer, the shiiiper, and the navigator, is and has 
been for years excdiisively the ]3rovince of the Bureau. Nocessairily, 
therefore, a large part of the i^resent X)aper must be devoted to a 
history of the Weather Bureau and an accoioit of its workings. 

THE ORGANIC I.AAVS ESTABLISHING THE AVBATHSR SERVICE. 

The Weather Bureau of the United States Inis reached its pi'esent 
development under three organic laws. The joint resolution apx:)roved 
February 1), 1870, is as follows: 

Be it resolred by thcSeyafe and .House of Peprcseni at ires of the United States of 
Amcrtea in Congress assembled, Tliafe the Secretary of War be, and lie hereViy is, 
authorized and required to provide for taldiig meteorological ol>s>‘rvatxons at the 
military stations in. the interior of the continent and at othtn* points in tiie Srates 
and Territories of the United States, and for giving notice on the northern lakes 
and on the aeacoast, by magnetic telegraph and marine signals, of the aiipi-oacli and 
force of storms. 

In compliance with the appropriation bill of 1871, reports ndfitive 
to the stages of water in the rivers Avere added to the above. The 
ap|)ropriatioii bill approved June 10, 1872, provided: 

Fo?: expenses of storm signals announcing the probable approach and force of 
storms throughout the United States, for the benefit of commerce and agriculture; 
and that the Secretary of War be, and hereby is, authorized and re(xuired to pro- 
vide, in the system of observations and reports in charge of the Chief Signal Oi^cer 
for such stations, reports and signals as may be found necessary for the benefit 
of agriculture and, commercial interests. 

In the act transferring the meteorological Avork of the Signal Office 
to the Weather Bureau of the Department of Agriculture, approved. 
October 1, 1800, the duties of the service are thus stunmarraed: 

The chief of the Weather Bureau shall have charge of forecastiBg the 
to issue of stom warnings: the display of weather and fiood aignah fortfeOibefa^ 
fit of agriculture, commerce, and navigation; the gauging and reposcti}% Of m 

'/ii. 
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the maintenance and oijeration of seacoast telegraph lines and the collection and 
transmission of marine intelligence for the benefit of commerce and navigation; 
the reporting of temperature and rainfall conditions for the cotton interests; the 
display of frost and cold- wave signals; the distribution of meteorological infor- 
mation in the interest of agricultui*e and commerce, and the taking of such mete- 
orological observations as may be necessary to establish and record the climatic 
conditions of the United States, or as are essential for the proper execution ot the 
foregoing duties. 

THE THREE EPOCHS OP METEOROLOGICAL SERVICE. 

Tlie acts of Congress indicate that the meteorological service of the 
United States has passed through three distinct epochs, each of which 
lias heeii natural in the practical development of this branch of 
science. The laws are in fact but tlie crystallized expression of the 
outcome of years of experience on the part of those interested in 
meteorology. Thus, the laws of 1871 and 1872 mark the end of a long 
agitation, the pui*pose of which was to i;)ei‘suade Congress that forci- 
casts of tlio weather were practicable in tlie United States and that an 
organized systematic effort to give the public due warning of tlie 
approacdi of storms was worth a trial. Tlie organization of this service 
was intrusted to tlie Signal Service of the War Department. At first 
tlie service was for the benefit of navigation on the seacoast and on 
the Great Lakes, but it was soon extended so as to include the interior 
districts and the great rivers of the central valleys. ; 

The exi^erience incident upon the gradual extension of the service 
soon showed that it would be necessary to include the regions adja- 
cent to the United States in order to secure tlie most efficient forecasts 
of tlie weather, especially the Dominion of Canada, along our northern 
border, for the cyclones; the West Indies, to the south and soiitlicast, 
for tlie huxTieanes, and also Mexico and even Alaska for otlier local 
effects. The benefits of the weather service were readily apprcMdatxHl 
by nearly every. industry and every department of our <M)mplex civili- 
zation. Climate and crop conditions were demanded for the farmer, 
arid observations and warnings for the public and for railroad and 
water carriers. Hence, it soon became nocevSHary to enlarge the scope 
of the service so as to include agriculture and commerce as well as 
navigation, and to extend the sphere of the meteorologist to cover the 
study not only of the dynamics and motions of the atmosphere, but of 
climatology (the prevailing temperature and rainfall), together with 
their effects upon human life. This great enlargement of the original 
idea regarding the scope of the work gradually produced an environ- 
ment which became less suited to the duties inherent in the purely 
military service that had so successfully fostered this very growth 
through twenty years, till at length Tt was eoncludecl that a more 
strictly scientific bureau could better carry on the work. Accordingly, 
the second epoch came to an end on July 1, 1891, when the Signal 
Service of the War Department was relieved of its meteorological 
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duties and the Weather Bureau of the Department of Agriculture' 
was organized and charged with the future of meteorology in the 
United States. 

In the latter administrative department of the Government the 
ciNulian and scientific methods predominate, though it must be said 
that the spirit of subordination inherited from the Army discipline 
still continues, and tends to make the organization of the Weather 
Bureau more efficient and homogeneous than it otherwise could be. 
A detailed review of the incidents connected with these changes in 
the service, both on the practical and on the theoretical sides, involves 
such a multitude of facts as to be quite incompatible with any brevity, 
if treated fully; hence, only a summary description of the seiwiee can 
be attempted here. 

PRELIMINARY HISTORICAL SKETCH OF METEOROLOGY. 

AMERICAN CONTRIBUTORS TO METEOROLOCIY PRIOR TO 1870, 

During the eighteenth century but little progress was . made in 
detecting an^^sort of regular lawful sequence in the apparently erratic 
phenomena known as the weather. B'ranklin had perceived that 
storms moved northeastward from Philadelphia toward New Eng- 
land, which view was the result of his observations and private cor- 
respondence regarding the exact time when the maximum severity of 
storms was felt at different places. Thomas Jefferson, at Monticello, 
and James Madison, at Williamsburg, in Virginia, had taken some 
simultaneous observations in the years 1772-1777, and certain conclu- 
sions were drawn from them. The belief gradually took shape among 
students of the day, both in America and in Europe, that storms had 
a x>i’ogre8sivo movement and a whirling motion about the center. 
Lavoisier and Borda, in PiTince, proposed to establish stations over a 
large territory and examine the simultaneous records in ordei* to 
detect the laws of storms. Mitchell, in America, Capper, in India, 
Langford for the West Indies, and Braudes and Dove, in Euroi>e, had 
contributed certain notions on the subject, some holding that storms 
are whirls in the atmosphere, though generally the view was expressed 
that they are straight-line gales. Charts of various kinds were con- 
structed by different individuals, and the publication of these at 
length placed students in a x)ositioii to begin the slow advance from 
mere hypothetical conjectures regarding the motions of the air to the 
definite scientific knowledge of the laws which we possess to-day. It 
is quite remarkable to note the extent to which American students 
have been pioneers* in these meteorological researches, their vieAVS 
having been confirmed or elaborated rather than originally suggested 
by Europeans in their studies. 

During the nineteenth century the observations of atmospheric 
phenomena have been enormously multiplied all over thc; world, and 
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a ooprect seientifie classification of them around fundamental laws has 
proceeded steadily, if not vei-y rapidly. In 18.31 Rediield published 
his first essay, wliich contained these important generalizations: 
Storms and hurricanes are great revolving whirlwinds which turn 
from right to left and have a northeastward, progressive movement; 
the winds increase in violence toward the center, wliere a calm usually 
exists; storms are gyrating portions of the atmospliero in wiiicli tln'.y 
are carried along, and the low bai'ometrie pressure at tlie center is d ue 
to the eentrifug5il force. In 1843 the same author ascribed the great 
vcdoeity of the wind at the center of tornadoes to the law tliat tlie 
product of the velocity at any point multiplied by its distance from 
tin.! center is constant. In 1846 he described the warm soutlierly winds 
on the easterly side of storms and the cold nortluirly winds on the 
west erly si'le, and thus nearly ai)preliended the cause of cold waves, 
lie seems to have been fully aware that the winds do not move 
exactly in circles about the center, but rather approacli it in spij'uls, 
and he stated that his instructions to the engraver were to make tlie 
wind lines spiral or involute in shape on his charts, but tbali, tor ease 
in drawing, circles were substituted, Avliieb gave an erj-onoous impres- 
sion regarding the theory to his readers, lie stated distinctly, in 1846, 
that these lines made an angle of about 48° with the tangent to tlie 
circle. Espy, who was at one time appointed meteorologist to the 
National Goveimment, was the fli-st to study and point out clearly 
some of the temperature processes which are going on in the atmos- 
phere. _ He applied the laws of thermo-djmamics in 1841, at about the 
time when tliis subject first took shape in theoretical physics, and 
showed that an ascending mass of air expands its volume and cools its 
vapor contents down to saturation, thus causing rainfall; that a 
descending mass warms by compression, clears the air of clouds, and 
causes it to appear to be dry; he provo<l that in the condensation of 
aqueous vapor to water the ijroduetion of latent htuit retards the rate 
of cooling with the ascent, and showed that the daily lusating of the 
lower strata by the sun’s rays produces a general ascending buoy- 
ancy during the early portions of the day, thus developing the <nimu- 
lus and cumulo-nimbus clouds,* which dissipate in the evening as 
the strata settle back toward the ground; he attributed tho rainy 
belt in the Tropics to an ascending movement and the clear spmsc at 
the eye of a hurricane to a descending current of air; he also attempted 
to show that the cause of storms consisted in the local buoyant ascemt 
of heated air, which produced a radial indraft below in the lower 
strata; but he failed to see that this reasoning could not account for 
the prevailing low pressures which permanently surround the cold 
polar regions. 

The Espy theory of the cause of stornns, namely, the conveetional 

'By “etmmlns” and “ cnmnlo-nimbus ” is meant the maesive whit^domls 
which form chiefly in the afternoons, often prodneing thunderstorms. 
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indraft in a radial direction, and tlie Redfield view that storms are 
essentially whirls in circles about a center with low pressure at that 
place due to centrifugal motion, contain elements in «appa.rent con- 
tradiction to each other, and a long controversy ensued over the 
merits of these rival views, which is liardly j^et completely settled in 
the minds of many students of meteorology. In 1843 Tracy published 
an article which added a new force in the coaistruction of storms, 
namely, the right-hand deliecting component of motion in the hTorthern 
Hemisphere, \vhieh depends upon the rotation of the earth and is 
proportional to the velocity of motion and the sine of the latitude. 
Unfortunately, this was not noticed at the time, and it had no influence 
upon the controversy, though it is really decisive ag.ainst Espy’s theory 
of tlio radial direction of motion. 

The labors of these intelligent students were 3‘apidly bringing order 
out of chaos in meteorology. Such physical work W'lis sui>i3lcmented 
by the statistical results wliich w’ere being compiled in various places. 
Cofiin, in 1853, published his “Winds of the hTortliern Hemisphere.’' 
After his death, appeared his “Winds of the globe,” edited by Ids son 
and tlio Russian meteorologist Woeikoff. He described the right- 
Jiand rotation of cyclones in the Northern Hendsphere and the left- 
liand rotation in tlie Soutliern. He considered storms to be eddies in 
the general currents of the atmosi)here, and claimed that both Red- 
field and Espy had elements of truth in their theories, which must be 
mutually combined to produce a correct view of the subject. Loomis, 
of Yale College, also -was engaged in the compilation of statistics and 
the construction of maps through his long active career as a meteor^ 
ologist, and he added ma-n^T^ important facts to our scientific knowledge, 
though no essential part in the theoretical development seems to be 
associated witli his name. It w’as during the years 1850 to 1800, how- 
ever, that the giv^atest advaiuio was made in a systematic analysis of 
meteorological i)henoinena and that the reduction of the entire subject 
to definite mathematical expressions first took place. Prof. William 
Ferrel, of the Signal Service, has the honor of thus liaving first eon- 
tribiited an analytical description of the motions of tlie air, and tJiore- 
fore of having done most to establish meteorology upon a scientific 
basis. His work is so well known to students that it is not necessaiy 
to describe or comment upon it in this place. He was by nature a 
profound mathematician and an accomplislied astronomical computer, 
and while some of his discussions are cumbersome, it must be remem- 
bered that he had not the advantage in liis active years of advanced 
modern mathematics, which will surely find one of its most important 
applications in the study of the motions of the atmosphere. 

Ferrel did especially good work in his treatment of the geneml 
motions of the air, but he is not now regarded as having been so sue* 
cessful in his handling of the local cyclones and hurricanes. His 
cussion of tornadoes was also ably presented, and can be 4^ 
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tlilB time only in eertaiii details. Regarding the cause and structure of 
local cyclones, Forrel himself was never quite satisfied willi his own 
conception. He saw distinctly the value of Espy’s convectional buoy- 
ancy, of Redfield'S gyratory rotation, and of Coffin’s snl)ordination of 
the local eddies to the general circulation of the air, and it is not i.oo 
much to say that, while lie wavered in his theory, he inclined strongly 
to Cofin’s point of view. lie unfortunately forced the parallelism of 
the local to the general cyclone so far that a reaction has taken place 
against him in recent years by students who have had the advantage 
of the use of the best modern materials. This mistaken comparison 
of the local cyclone with the^general cyclone has been an important 
factor in the rather slow progress characterizing the last twenty years. 
In the hands of Eerrel, supplemented by the important contributions 
of many distinguished Europeans, meteorology has already reached 
such a development as to require a high order of mathematical talent 
to make any imi)ortaut advances. 

THE WEATHER MAP. 

The above brief account of the develoinueiit of the principles of tlieo- 
retical meteorology in the United States i)revious to 1870, the dale wlien 
the subject was taken uj) by the National Government, has been neces- 
sary in order to show that meteorology had already acquired a firm 
standing among students of the subject. Yet, it is quite improbable 
that the Government would have been authorized by Congress to under- 
take such function.^ as were at that time assigned to it iinle.ss there 
had been in connection with the imi}roveinent in the theoiy a eorre- 
sj)ouding advance on the practical side, which would be of direct use- 
fulness to the imblic. This consisted in tlie possibility of making fore- 
cast warnings of the approacli of storms, in order to justify tlic lieavy 
expenses connected with the collection of the ol>servatio.iis, and tlio 
dissemination by telegraph of the information contained in t1u‘. study 
of the simultaneous records. About 1784 Lavoisiei*, the famous <*iH,*in.ist, 
suggested that instruments be scattered oviu* France, and (hiclared 
that witli their aid “ it would not bo impossible to publisli each morn- 
ing a journal of predictions which would bo of great use to society,” 
so that the dream of forecasting the weather is a ceutiuy did. After 
the invention of tlie electric telegraifii, Lavoisier’s idea became prac- 
ticable^ and in 1843 Kreil renewed the plan of collecting daily simul- 
taneous observations of the state of the atinosi^hero. During the next 
ten years this view was urged by various scientific men, Redfield 
(1846), Henry (1847), Ball (1848), Maury (1851), in many papers and 
addresses. Brandes, Piddington, Espy, Redfield, Henry, Loomis, and 
others had been compiling weather maps from reports, and were con- 
vinced that there was sufficient sequence in the weather conditions to 
forecast them if the reports could be collected promptly enough and 
from a suitable number of widely distributed stations. The agitation 
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therefore took the form of urging some cooperative scheme viiieh 
would make this possible. 

Ill 1848 Glaisher, and in 1851 the Crystal Palace authorities, made 
some weather maps. In 1856 weather charts were displayed every 
day by the Smithsonian Institution, in \yashington, D. C., under the 
direction of Professor Henry, ivlierein appropriate symbols indicated 
the state of the atmosphere over the United States, and this enlight- 
ened plan was continued till interrupted . by the civil war in 1861. 
Leverrier, the great astronomer of France, in 1854 studied the Euro- 
l^ean reports received concerning the weather. In 1855 he submitted 
a plan to the Emperor for a meteorological network over France. In 
1856 he began to make maps, witli a system of thirteen telegraph and 
eleven post stations. In 1857 he published an international bulletin. 
In 1858 it became a dallj?” bulletin. In 18G3 he first made predictions 
for ports. On September 11, 1863, he printed the Aveather map for 
the da 3 ^ and it has not been discontinued since that time. ' It is 
thus seen that to France is due the credit of first issuing aiiermanent 
set of daily maps with forecasts. After the conclnsion of the Ameri- 
can civil Avar efforts were rencAved to set on foot a plan of meteoro- 
logical operations for the United States. While the great extent of its 
territor}’' made this count ly a most favorable theater for such a project, 
there Avas necessarily connected with the undertaking a very consid- 
erable expense for telegraphic messages, so that a sclieme of operations 
on a large scale was essential to its inauguration. 

In 1868 Prof. CleA’’eland Abbe, the veteran meteorologist of the seiw- 
ice in this countiy, Avhile director of the Cincinnati observatory, secured 
the assistance of the Cincinnati Chamber of Commerce and the West- 
ern Union Telegraph Company, so that hcAA'as able to prepare and 
issue a daily bulletin, and afterAvard a mai> based ni'ion thirty stations 
covering tlie region from tlio Atlantic coast to the Rocky Mountain 
slope. These maps gave the temperatures, cloudiness, rain, snow, 
and the direction of tlie Avind, but no pressure or isothermal lines. 
During the years 1845 to 1865 Congress Avas being urged to give 
aiitliority for storm and viT^ather predictions, by Espy and Henry on 
behalf of the Smitlisonian Institution, Maury on behalf of the Navy, 
General Re^uiolds on behalf of the Army Engineer Corps, Major Lach- 
lan on behalf of the American Association for the Advancement of 
Science, and Commiasioner Watts on behalf of the Department of 
Agriculture. In 1869 Gen. A. J. Myer presented to the Secretary 
of War a scheme of weather Avarnings suitable for execution by the 
Signal Corps. Prof. I, A. Lapliam, of Milwaukee, Wis., sought to 
secure for the Great Lakes the benefit of weather forecasts by extend- 
ing the service over that region, and solicited the cooperation of the 
Chicago Board of Trade. He drew up a petition to the CIiioa^o„ 
Academy of Sciences, but one of its most clear-minded members, Hon. 
Halbert E. Paine, said, “ This petition should go to Congre$e> Ahd the 
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we^illier predictions slioiild be for the whole country and not for any 
Hinall section thereof.” The indorsement of the National Board of 
Trade was secured. Mr. Paine obtained the approval and support of 
ihc Secretary of War, and, happily, procured the passage of the joint 
r;rs<>iution hr C'ongress, already quoted, which was approycsl Febru- 
iiry U, 1870, Thus, the service of forecasting weather conditions ^yi\s 
formally authorized by the Government of the United Sttites and 
iutriistod to the Signal Corps of the War Dex)artment, of wliicdi Brig, 
Gen. Albert J. Myer was in command. 

ABSEINISTRATION OF THE WEATHER SERVICE. 

The successive chiefs of the Weather Service, including tlui chiefs 
of tlio \Teather Bureau since its transfer to the Dexiartment of Agia- 
enlture, with their resxiective terms of ofliee, liave l>een as follows: 

Brig. Gen. A. J. Myer, February 9, 1870, to August 24, 1880. 

Adjt. Gen. R. C. Drum (acting chief), August, 1880, to .Deetvmher, 
18S0. 

Brig. Geu, B. Ilazen, December, 1880, to Docemlxyr, 188G. 

Brig'. Cen. A. W. Greely, Deceml)er, 188f>, to July 1, 1891. 

Prof. Mark W. Ilaialiigton, July 1, 1891, to July 1, 1895. 

Prof. Willis L. Moore, July, 1805, to the xircsent time. 

FEATUKES OP THE SEVERAL ADMINISTRATIONS. 

The prominent features of the several administrations, briody sta ted, 
are as follows: 

General Myer organized the service with the maierial at Iris lia-nd, 
naniely, the observers and sergeants of the Array Signal Coi*j>s. lie 
intr()duced nearly all the methods of oxieration still iu use by llu^ office, 
including synchronous observations, kdegraph <ui*cnits, weath(u*ma.x>s, 
bulletins, synojises and forecaslvS, signals and distribution of vvaiMi- 
ings iis widely as xiossible, the i>ublication of daily, wookly, moiilldy, 
aiul annual reports of regular work, special investigations, ijist.nuj- 
tions to observers, and information to the public. He sought to ha,ve 
organized a sex)ariite, ];)ermanentiCori)S of oHicials, simcially d(^voted to 
this service, instead of dex>ending ujion the military assignments of a - 
more or less temxiorary character, but he was unable to accomplish this 
impoi-tant improvement in the organization. General Myer also suc- 
ceeded in securing the cooperation of the Euroi^ean weather bureaus 
in entering upon a plan of international simultaneous observationB, 
vvliicii were to cover the Northern Hemisphere as far as possible. 
IJiese were begun in 1875 and continued through General Ilazen’s 
t(u*m of office, till in 1887 General Greely was obliged to discontinue 
them on account of the expense. 

General Drum’s administration was so far of a temi)orary natunb as 
to give no opiiortunity to impress new methods and results U})on the 
SCI 'vice. 
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Goiieral IIazen sought in every way to improve the service, wliicli 
had been founded on really broad lines, and became convinced tluit 
the military corps ought to be supplemented by a corps of civilian 
assistants, who should be favorably known for scholarship in meteor-' 
ology, and wlio were to be free to pursue such Kstudies, in an iniiiilei”- 
riipted manner, as tlio service demanded. A body of such civiliiins 
v/as appointed in 1881-1884 by General Hazen, and they have become 
an indispensable part of the organization of the service. General 
Ibizen furthermore entered upon the international scheme for the 
exploration of the Arctic Zone by simultaneous meteorological and 
niagiietic observations, wliich was executed in 1881-<S2. 

General Greely took up what was now a well-organized and fully- 
equipped service already fixed in the esteem of the public in tliis 
country, ami carried it along the same lines. He made further efforts 
to secure from Congress an independent set of ofiicials for the meteoro- 
logical service of the Signal Corps, and iinally succeeded in that piu*- 
l)<)se by procuring tlie act of Congress approved October 1, 1800, whi<di 
not only made permanent the organization, but also provided for tlie 
ab.soliite transfer of the meteorological work from the Signal Corps of 
the War Department to the Department of Agrieulture. The same 
act provided for the assignment of Army ofiicers to duty iu the 
Weather Bureau, and this remained in force till the outbreak of the 
Span isli- American war, when the i)ro vision Avas revoked in May, 1808, 
so tliat noAA^ the service is not only organized as a permanent eorp.s, 
but is composed wholly of civili.aiis. During General Grecly'S 
admijiistration the fruitfS of several years’ o])servMtions of the weather 
conditions of the United States began to ax)pear in a series of valuable 
compilations, giving the normal divStributions of pressure, tempera- 
ture, rainfall, and the cUniatologieal features of the country. 

The transfer of the meteorological woi'k fi’om the ^Var DeqAartment 
did not cluinge its essential featxires in any imporbuit respect, but 
left it free to develop along tlie lines most suited to its purpose. 

Professor Harrington, in his administration, was occupied by a 
transfer of the ofiicials who resigned from the Signal Corps, and who 
were generally reapxioiuted in the Weather Bureau; by a reorganiza- 
tion of the divisions in the office; by a considerable extension of the 
activities of the service in the number of stations which Avere occupied, 
the number of volunteer observers engaged, and the publication of a 
greater number of maps, reports, and special investigations. A some- 
what unfortunate though very natural change had already manifested 
itself befoi^e this time, and yet one which could not be readily coiinter- 
aeted, namely, the practical absorption of meteorological studies in 
the United States by the national service and the diminution of the 
number of independent students scattered over the 
growth of meteorological records, \vhich are necessarily deposited at 
the central office, giA^es the professors of the Weather Bure^Jt^u BO 
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great an advantage over outsiders in accessibility of tlio materials for 
scientific researcli as to practically exclude them from serious com- 
petition along tliese lines. This is to be regretted, because an intelli- 
gent body of students associated with the universities of the United 
Stales would not only serve to spread the knowledge of the higher 
meteorology, but would form a body whose opinions as to tlie good of 
the service should be always important. 

Professor Moore has met the practical wants of the public by an 
increase in the facilities for distribution of forecasts, by improve- 
ments in the local daily weather map, in the unification of the form 
of the local publications in the different States, by several important 
scientific investigations, including the relations of the sun to the earth 
through magnetism, the exploration of the lower strata of the atmos- 
phere by means of kite ascensions and tlie higher strata by cloud 
observations in cooperation with the international commission during 
1890-97. IMany reports of i)ermanent value continue to be issued 
by the office, and these are usually of a very practical character, 
though sometimes necessarily technical. 

METEOROLOGICAL REPORTS AND STORM WARNINGS. 

On Kovember 1, 1870, at 7.3o a. m., the first systematized syn- 
chronous meteorological reports ever taken in the United States were 
read from the instruments by the observer sergeants of the Signal 
Service at twenty-four stations and placed upon the telegraph wires 
for transmission. 

On the same day the tabular bulletin reports were furnished to 
twenty-four cities. A coj)y of this bulletin is given here as an inter- 
esting record. The drawing of isobar lines is quite impracticable 
from the data, but an improvement was sjjeedily effected in tlio deter- 
mination of the heights of the stations and the redaction of the actual 
pressures to the sea level, as shown by the fact that early succecMling 
bxilletins gave smooth isobars. An excessive aiuount of sx>aec scfans 
to have been aKSsigned to the record of the wind vclo(nt.y in three dif- 
ferent scales. Provision was also made in the form of the ta))le for 
the twenty-four hour changes in pressure and temperiiture, and for tlio 
relative humidity. 


Copy of the first daily bulletin jmblished by the United States Signal Office from the 
observations taken November f 1S70^ 7*35 a* m. 


Place of ob- 
servation. 

Heijrht 
of ba- 
rometer. 

Temper- 

ature. 

Direc- 
tion of 
wind. 

Velocity 
of wind 
per hour. 

Pressure 
of wind 
per sq. 
foot. 

Force at 
wind. 

Amount 
of cloud. 

State of 
weather. 


Inches, 

Pegrecs. 


Miles. 

Pounds. 


Per cent. 


Boston 

g9.65 

44 

W. 

3 

,04 

Gentle . . . . 


Fair 

Buffalo 

29.38 

40 

W. 

7 


Light 


Clear. 

Cheyenne 

27.12 

45 

w. 

18 

.88 

Brisk 


Clear. 

Chicago 

80.03 

40 

sw. 

14 

.75 

Brisk 



Cineixmati .... 

20.52 

40 I 

SE. 

6 

.12 

Light 

1.4 

1 Clear. 
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Copy of the first daily hulletin ptihlished by the United States Signal Office from the 
observations taken November 1870^ 7.35 a. m. — Continued. 


Place of oli- 
mervation. 

1 

Height 
of ba- 
rometer. 

1 Temper- 
ature. 

Direc- 
tion of 
wind. 

j 

Velocity 
of wind 
per hour. 

Pressure 
of wind 

Pore© of 
wind. 

Amount 
of cloud. 

i 

State of 
weather. 


Inches. 

Degrees. 


Miles. 

Founds. 


Percent. 


Cleveland 

30.09 

35 

SB. 

12 

.83 1 

Brisk - . 



Detroit 

29.84 

37 

S. 

5 

.13 

Light 


Clear. 

Duhith 

28.99 

37 

SW. 

4 

1 

.07 

Light 


Key West 

29.98 

75 

E. 

4 

.07 

Gentle 

4.4 

Cloudy. 

Lake City, Fla 

30.05 

62 

0 

0 

0 

Calm 

1.4 

Clear. 

Milwaukee 

30.07 

42 

w. 

12 

.83 

i Brisk 


Cleai*. 

Nashville 

30.08 

61 

N. 

2 

.02 

; Gentle 

1.2 

Fair. 

New Orleans-. 

30.08 

64 

NE. 

3 

.04 

1 Gentle 

1,4 

Fair. 

New York 

30.12 

45 

0 

0 

0 

Calm 


Clear. 

Omaha 

29.32 

36 

s. 

4 

.07 

Gentle - 

i 

Clear. 

Oswesfo 

20.94 

44 

w. 

20 

1.96 

Very brisk- 

t 

Fair. 

Pittsburg 

29.33 

38 

s. 

3 

.04 

Gentle 

r ■i"4 

Fair. 

Rochester 

30.03 

40 

w. 

7 

.24 

Light 

3.4 

Pair. 

St. Louis 

29. 91 

45 

SE. 

7 

.24 

Light 


Clear, 

St. Paul 

29. 50 

38 

E. 

1 

.01 

Very light . 


Clear. 

Toledo 

30.00 

38 

S. 

2 

.02 

Gentle 


Clear. 

Washington .. 

30.03 

45 

w. 

1 

.01 

Light 

1.4 

Fair. 


Tlie first storm warning was telegraplied and bulletined along the 
Lakes on November 8, 1870. The issue of ^ ‘ Synopsis and probabilities, ” 
as they were styled, was commenced on February 19, 1871, and were 
made thrice daily after that date, the forecast being intended to cover 
only the twenty-four hours then next ensuing. Signal stations for cau- 
tionary warnings of storms were soon established along the Atlantic 
and Gulf coasts, and the first of such signals was displayed on Tues- 
day, October 26, 1871, at 7 p. m., at the port of Oswego, N. Y. ‘ Till 
the middle of 1872, the work of forecasting devolved upon the civilian 
assistant, and after that time was shared between him and officers 
detailed from the Army. 

The growth of scientific work under General Hazen called for the 
services of specially trained scientists, and a number of civilian pro- 
iVissors were appointed, but they all, with two exceptions, resigned in 
a few years; the transfer of tlie service to the Department of Agri- 
culture and the opening of the Chicago and tlie Paeifie centers for 
forecasts called for now men, 

INSTRUCTION IN METEOROLOGY. 

The first task devolving upon General Myer, in the organization of 
the service, was that of instructing a sufficient number of officers and 
sergeants as forecasters and observers, the definition of the duties in 
general meteorology, and in the proper transaction of the business 
connected with this new branch of the service. At Fort Whipple, how' 
Fort Myer, Arlington, Va., there existed a school of instruotioh for ' 
officers of the Army and Navy, and the work of teaching a 
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Bioteorologists was added to its formal functions. During tlie first 
year seyenty-tliree sergeants were instructed in the “Manual of sig- 
nals,” the ‘ Practice of electrical telegi*apliy,” Loomis’s ^ ^ Meteorology,” 
“The Smithsonian instructions,” and “Instructions to observer ser- 
geants.” Among the earliest papers x>Rbli>s]ied by the oflice were a 
X>racti.cal treatise on meteorological phenomena, adapt ed to tlie use of 
observers, and instructions as to the details of office duties. Such 
writings have been kept j)roimnently before the office ever since, «and 
they have gradually covered eveiy conceivable x)hase of the subject 
likely to be of value to the ofleiaJs themselves or to the public. In 
1872 there was c»stablished the so-called study room, under the charge 
of Professor Abbe, where scientific and practical questions were taken 
up for discussion, and this did good work in educating several men, 
who have since become well known in science, till it was officially 
abolished in 1886. Since that time the scientific problems have been 
assigned b}’' the chief of tlie Bureau to the several professors, or else 
to l)oax'ds espeeiall^y appointed to report on definite propositions. 

In the year 1882, by direction of General Ilazen, fhe school of 
instruction at Fort Myer assumed a decidedly collegiate aspect in the 
extent and strength of the instruction offei^ed. Courses of lectures 
were delivered by Professor Abbe on mstruments, ixiiblished later in 
1887; by Professor Upton on imactieal astronomy; by Professor Ilazcn 
on meteorology; by Professor Waldo on elementary mathematics and 
themo-dynamics. Other lectures on more general toi>ics were doliv- 
erocl by Lieutenants Story, Dunwoody, and Birkheimer. This very 
commendable attemixt to provide a much higlier grade of education 
for meteorologists lasted until 1880, when the school at Fort Myer 
was discontiniicd. The demand for higher scientific instruciioi\]ias 
been met to a very limited extent by the colleges and xiniversities of 
the United States, and yet, as a distinct subject, meteorology has 
been taught in only a meager fashion up to the present time. This 
state of affairs is accounted for to a considerable oxt-ent by tlie fact 
that entrance upon a career as a meteorologist is almost cntirel}^ lim- 
ited to the Government service, togetlier with the circumstance that 
most of the routine work of the ofiice, making the observations and 
distributing the forecasts, is of an elementaiy kind, and does not 
demand the knowledge of any large amount of mathematics or physics. 
The few professorships open to young men are so slowly attaiimd as 
to discourage ambition in this direction. In 1892 and the following 
years the entire service was classified and became subject to tlie 
civil-service rules, so that exximinations are now the rule for admit- 
tance to all grades. Under Professor Moore’s administration progress 
is being made in prescribing requirements for entering tlie Govern- 
. ment weather service and for promotions within it up to the highest 
grade, so that the educational side of the Weather Bureau is likely 
to assume gradually a definite and permanent character. 
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MEANS OF INSTRUCTION ANT) INFORMATION FOR THE PUBLIC. 

liesides tlie pei^sisteiit efforts which in one form or another have 
always bee]i inaclo to instruct the offieials of the service in their duties 
as oliservcrs and iji tlieii* scientific niidcrstaiuliiig of the pro]>lems of 
nictcKirology, a much more extensive and diffleult task has been car- 
ried on simultaneously in the endeavor to teach the public io api>re- 
eiate and appropinate the results of this systematic research into the 
laws controlling the weather. In s^iite of discouraging results attend- 
ing the attempt to propagate much exact knowledge of this compli- 
cated science to a large poinilation, the evidence preponderates that 
the V'Ork of the Government has already been of an enormous value 
to the whole country from an educational point of view. The inev- 
itable failures attending the attempt to forecast weather conditions 
for periods of from twenty-four to forty-eight hours in so unstable 
a medium as the over-changing atmosphere, filled as it is with long 
currents of different temiieratiires, large and small vortices, the sen- 
sitive physical processes giving rise to clouds and precipitation, must 
be admitted as an unavoidable part of the imperfections of this prac- 
tical work. These errors w^ere formerly used by the press and by 
critics generally as a ground for complaint against the service, but 
now it is notable how greatly improved has become the tone of criti- 
cism, which recognizes that the successes far outweigh the failures 
in forecasting. While there has not been any important advance in 
the amount of instruction given by the universities in the higher 
theoretical meteorology of late years, yet it should be observed that 
meteorology is extending rapidly throughout the common schools of 
tlie countiy as a required branch of instruction for every child, and 
it can be inferred that this i>rocess of beginning at the bottom will 
culminate in iiroduciiig occasionally an incli vicinal who shall attain 
Btrongtli find success in studies embracing the highest reaches of 
science peif-aining to the iihysics of the atmosphere. These changes 
have certainly resulted from the persistent propaganda of publications 
emanating f rom the Weather Bureau during the past thirty years, 

THE ANNUAL REPORTS. 

Among the most important publications of the service must be 
placed the Annual Reports of the chief of the Weather Bureau, which 
now comprise a most creditable array of volumes, filled with interest- 
ing and valuable information regarding the administration of the 
work and the latest results of scientific investigations. Therein one 
may find an account of the gradual growth of the service; a descrip- 
tion of all the severe storms experienced since 1870, whether cyclones, 
huxTioanes, or tornadoes, together with marvelous incidents in the 
history of the latter destructive agents; statistics of the wreefca^ ol 
vessels on the Lakes and on the seaboard, showing a remaitabie 
ing of the percchtages of wrecks in consequence of the obedience iit 
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Bavig’iitors to the storm warnings; descriptions ot the growing dox)end- 
eiice of the railroads and other public carriers upon the liiroriuation 
regarding heavy snowstorms, cold waves, and floods, wdiich endanger 
all |)crishable i>rodiiets during ti*ans};)ort<ition; data of tin) gradual 
iinprovement on the X)art of small farmers and great agriculturists in 
the care of their stuffs in cousequenee of the frost warnings ami tlie 
increased knowledge of the effect of seasons and climate upon the cro|)S ; 
also facts showing the almost complete reliance of the cotton, rice, corn, 
wheat, and raisin industries ux)on the information regarding normal 
or abnormal temperatures and rainfall. There will also be found In 
thcvse reports a description of the instrumental equipment of the mete- 
orological stations, with the gradual evolution of self -registering appa- 
ratus of all kinds by means of electrical attachments, including 
barometers, thermometers; humidity, sunshine and cloud recorders; 
anemometers and vanes for the force and direction of the wind ; self- 
measuring rain gauges, and kite and cloud-height apx^aratns of vari- 
ous kinds. Many of the self-registering x)ieces of apparatus display 
the greatest mechanical ingenuity in the devices emx)loye(l, and their 
resulting records agree so closely with direct observations on the 
standard instruments as to be j)erfectly feicceptable within tlio limits 
of accuracy x*equired iu current observations.- (For kite and cloud- 
motion apixaratus, see Pis. I and II,) 

The practicability of such a service of course depends upon i he 
telegraph for its efficiency in promptly collecting the observations 
taken simultaneously on the Atlantic and Pacific coasts, on the Lakes 
and the Gulf of Mexico, and through the Roedey Mountain region and 
the central valleys. The magnificent result of receiving at Washing- 
ton, D. 0., and at all the larger cities of the country at tlie same time 
the eoinixlete x'ecords from one hundred ainl fifty staiions within an 
hour after the observations are made is testimony to tlie skill and 
experience of the eleetricians of tlie Weatlier Eurean ami the tehj- 
graifli comxJanies. This result dex)end.s uxxm special firningcuients 
which have been slowly brimght to x>^rfectIou. The llrst of these 
arrangexnents is the cooperation of tlie telegraph lines, by which s]>e- 
dal wires are devoted to the Government service dviriiigc(vrtain]n)n rs 
of the day, when the weather messages take precedenccj of all private 
disx>atches; in 1870 there were six telegrapli coiupanies coneorued hi 
traiismittlng weathfu* ^ but these luive all been merged into 

ohei ill 1871 there was some controversy as to the finahcial terms of 
the telegraph service, but it was settled by the fixing of rates through 
the Postmaster-General, and later Congress vested in the Secretary of 
Agricuituro the power to make contracts with the telegraph comiia- 
iiies; also to prescribe the i>rece<lence of all Govormnent messages. 
The second arrangement consists in the establi»shment of certain tele- 
■■ ;',^raplxveircuite^^^^ groups ■ of 'cities 'in an ex tensi vo terri'to'ry; bO' 

recorded shiiulta.tieously'at all tlie ' 








Fig. 1.~The Marvin Meteorograph. 

[^:'oI^t‘L*^^iste^ng■ iustruniont to record tfie pressure, tempenitnre, humidity, unci wind vuloeityof 
the fiir. Veiy lijfht in const ruction; adupted to kite a.scensions wiiere the 'minimum of w^eij^ht is 
required for lofty fliffhts. ITsed in the explorations of the lower atmospliere in liS^S.] 



Fig. 2.--THE Marvin Nephoscope. 

[Mirror with uthuiimeuts, hv means (»f which dirc<*tl<in and relative vehaityof cloud motions 
can he determined. I’scd at tiie \Vc‘iithcr l>ureau .stalij)ii.s durin;^ the International Cloud Survey of 





Fig. 2 —Weather Bureau Kite in the Air. 

[The kites shown n.re eellular or Hargrave, whieli have been perfected by the Weather Bureau. 
Thev llv with' great steadiness, and are held by a lino steel wire and iron reel at the ground. A 
single kite has ascended to 8,000 feet, and several kites in series have risen to 13,000 or 14,000 feel.] 
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stMfciolift oil Urn cireuif.; by nn ingenious arrangement of the order of 
transmission ol! tlni cireviit messages not only Washington, D. C,, but 
many other cities liavc the exact weather records furnished for the 
hour of the observations; this has become quite necessary, because 
at many of the large cities weather maps are constructed and printed 
vsiinilar to the one in Washington, D. 0., and which, though the. latter 
is somewlmt larger and more complete, practically contain the same 
important information; from many local centers the Washington 
formaist and the map itself are distributed to an enormous population 
and displayed in all the most important places of business and in the 
schools and private institutions. The third arrangement required 
was a method of reducing the expense of telegraphic messages to a 
minimum, since the actual cost of transmitting so many million words 
per year is an excieedingly heavy item ; this has been done by construct- 
ing a compact and ingenious cipher code which can be readily trans- 
lated, and in which live or six words give all the data which would 
otherwise require twenty-five or thirty words; the bill for telegrams 
alone iiiider this cipher code is about $180,000 annually, and it may be 
readily inferred how great is the, saving to the public in this direction. 

Bhu’thermore, the Annual Keports contain a complete sitatistical state- 
ment of all the iinportaut meteorological records made at the tele- 
gi'iiphing stations, com pi, led so as to give the normal values of the 
pressure, temperature, precipitation, and wind movements. These 
statements have been continued from year to year in the same form, 
and it is now proposed to combine them into a complete scheme of 
normals based upon the worh of the past quarter of a century. If 
such normals can be formed at intervals of twenty-ive j^ears, many 
questions regarding the long-range variations of the climate and 
weather will be finally answered for the benefit of future generations. 
Wlieu we reflect that astvonoiners have been engaged for several een- 
turies in constructing the mean values upon whicdi the larger ques- 
tions of the structure of the univer>se depend, it may not be amiss for 
niotcorologists io patiently continue a campaign as far-reaching as 
that of the astrouoiue,m in its outlook/ 

The discovery of the laws alfoetiug the seasonal changes would 
certainly be of such benefit to mankind, in the complex civilization 
upon which inodeiii life is eiiteriiigj as to Justify the exi^ense and the 
patient labor involved in such a contribiitioii from each generation to 
its successor. The crude method of tilling the soil common in these 
days will certainly give v/ay to an exact economical fU’ccedure, based 
largely, ippon the result of meteorological research, increasing inpre^ 
lapse of time. There already exists in the archives of 
thh ah immense quantity of valuable material cal- 

these puriioses. The great mass of weather 
vtlqnBi'the/eojteqtib^^ is: characteristic of this'branch of' sdfehcf/i 

■ 'stiidied ■,and;:ebnd6nsed, year'^y,, 
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records division, so that, before the original records are placed in the 
iireproof vaults, the central facts are extracted and appear annually 
in tlie report of the chief of the Bureau. 

Tlie expert investigator must be intrusted with th.e ^York of dis- 
eiissing the results in special researches, and the Annual B.eport eon-« 
tains a series of valuable papers drawn up on these lines. Tims, there 
have been published papers on the laws of storms; the x>hysical proc- 
esses in the air; the climatic conditions; the relation of crops to the 
weather; atmospheric electricity; terrestrial and solar magnetism; 
auroras; eclipses of the sun; Ferrel’s treatises; Langley’s rosearchos 
on the solar constants; Abbe’s translations; instruments and cloud 
studies; Bigelow’s reports on magnetism, storm tracks, and the inter- 
national cloud observations; a series of j)rofevSsioiial papers containing 
reduction tables in all branches of the subject; scientihe notices; and 
a set of scientific bulletins on a variety of subjects. The Annual 
Eeports also contain the results of the great work of the international 
simuitaneons observations over the IsTorthern Kemisphero, which were 
inaugurated by Greneral Myer and published from January 1, 1875, 
to June 30, 1889. This vast series of observations has been coinx)iled 
in a set of valuable charts and distributed in recent years, but it is 
believed that too little research woi'k has been done to bring out the 
laws which are contained within these records. There is also an 
aeeonnt of the international polar expeditions of 1882-83, when Gen- 
eral Greely had charge of the American expedition to Fort Conger 
and Lieutenant Eay of that to Point Barrow. 

THE MONTHLY WEATHER REVIEW. 

Another important method of instructing the public in the science 
of meteorology has been the regular publication of the Monthly 
Weather Eeview, first issued for January, 1873, which was extended 
backward to July, 1872, and reprinted in the annual volume. For 
the next ten years these Eeviews "were reprinted in the Annual Report 
itself, but since 1884 they have appeared as a separate publication only. 
The Monthly Weather Eeview has regularly contained an accurate 
description of the incidents connected with the severe storms which, 
have developed in the United States, giving the facts regarding warn- 
ings issued by the Bureau, the path of the storm and its intensity, and 
the damage inflicted, if imx)ortant; the tracts of the high and low 
pressure areas across the country have been carefully charted from 
month to month; there are details of all the other important weather 
phenomena, and the weather record of several thousand ,y||unteer 
observers, who are gradually constructing the complete climSlI^ilogieal 
data for the normals and abnormals of temperature and precipitation; 
important reports on scientific research have usually been included 
in this pubfleation, and they still form an occasi6u|I feature; in late 
years a series of interesting short notes of a more 'popular character 
ha% added to the value and popularity of the publication. 
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THE LIBRARY. 

It may bo stated in connection with this subject tliat the lil^rary of 
the Weather Bureau has grown steadily since 1870 at the rate of 
about 700 titles a year, till we now have something like 17,000 books 
and 3,000 painphleis. Tlie collection is strong in strictly meteorolog- 
ical data, and it is fairly complete in the department of physics and 
in the ciirront i)eriodical scientinc literature. The library is provided 
with a card catalogue, an extensive bibliography of meteorology, and 
a foreign index of scientific titles. 

THE CLIMATE AND CROP BULLETINS. 

At tlic very beginning of the operations of the Signal Office a strong 
effort was made to obtain the active cooxieration and support of the 
agricultural societies of the country and the boards of trade of the 
cities, who should, it was iiroposed, in confei*ence with the chief, 
devise idans for iiraetical weather work, and by missionary efforts 
in their respective eommunities should interest the people in meteor- 
ology, as well as instruct them in the ntility of the national service. 
In the report of 1872 is contained a long list of such cooperating 
organizations. This system of mutual support w-as of the greatest 
value in establishing the "weather service firmly among the necessary 
adjuncts of our modern life; but the important fact to note is that 
this beginning soon consolidated into one of the most important per- 
manent features of the service. Such a development of local activity 
in the several States led to the establishment of the system of State 
W’eather services. There had been a few detached attempts by the 
different States, New York (1825), Pennsjdvania (1837), Massachusetts 
(1810), Iowa (1875), and Missouri (1870), to apiily local funds to the 
study of problems of interest to the siiecial districts, having particular 
reference to the agricultural requirements and a knowledge of the 
effect of the climate upon crops. The experience of ten years with the 
national service showed that it could be efficiently supidemented by 
th <3 addition of x’eports from each county in every State of the tem- 
perature, the rainfall, and the conditions and need of the crops. On 
the proi>osal of Lieut. II. H. C. Dunwoody and Professor Abbe such 
' a cooperation was organized with the States, which one after the other 
took up the plan. 

In 1881 the scheme was formally begun, and it has developed into 
the useful work now carried on by the climate and crop division of the 
Weather Bureau. The work consists in collecting by telegraph or 
postal card the required information and discussing the same prior 
to publication. This takes two forms, the compilation of special 
monthly reports by the several States and Territories, and the coju- 
struction of weekly reports by the national Weather Bureau. The 
monthly reports by States at first were incomplete so 
number of States was concerned, and thC'^le of 
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very irregular wbeii compared togetlicr and sometimes unsatisfactory. 
As the result of Professor Moore’s eHorts to secure uniformity these 
faults have at last been remedied, and nearly every section now puh- 
lislies, in a uniform type and size, a monthly report of the climate of 
its region. In 1887 the Signal Service began to imblish the national 
Climate and Crop Bulletin, giving each week an account of the condi- 
tions of all agricultural interests of the country. At first it contiiined 
about 600 words, with a summary of the general weather, and espe- 
cially of the temperature and rainfall; then statements regarding the 
progress in farm work and the effects of weather on the crops were 
added, the reports being derived originally from the farmers them- 
selves. In 1801 the Bulletin w'as enlarged and improved by adding 
two charts, showing the variation of the temperature and rainfall 
from the average normal conditions in the several districts for the 
week of issue; in 1891 brief telegraphic rex^orts from the several 
States giving the condition and prospect of the crops were made a 
regular feature of the preparation; in 1894 two more charts, tlie teni- 
Xmrature extremes and the total rainfall, were added; the Bulletin, 
therefore, now contains four charts, a general summary of the w^eathcr, 
and brief retmrts on the condition of the crops for each State. The 
fdimate and crop service as at jmesent organized has forty-four sec- 
tions, including Puerto Rico and Cuba, and utilizes 13,000 mail reports, 
furnislied by more than 3,000 voluntary observers. Each section, 
besides ju'oviding material by telegraph for the national Weekly 
Bulletin, issues a local bulletin, in which the climatic conditions arc 
fully and accurately described. It is obvious that such records must 
ultimately make the climate of the United States a sxibject of exact 
knowledge, and that in the future the most successful farming will 
take it into account. 

THE DAILY WEATHER MAP AND FORECAST. 

Besides the special, the annual, the monthly, and the weekly reports 
another most iinx)ortant x)ubiication remains to be mentioned. 'I’his 
is the Daily Weather Map. The imimaiy object in establishing the 
'weather service of the United States wms the issuing of warnings of 
the approach of storms and floods for the benefit of commerce and 
transportation, though, as already shown, it logically was extended to 
cover the agricultural interests in the most complete form possible. 

These warnings must be based tipon simultaneous observations 
taken at stated hours, collected with the utmost rapidity, transferred 
to charts, studied and discussed by practical experts, who, by their 
knowledge of the weather laws, should give the best interpretation to 
the conditions in the form of foreeaKsts. The daily weather report 
consists of four parts : (1) The bulletin of the weather conditions, 
pressure, temperature, rainfall, and wind direction and velocity; (2) 
a map disi>Iaying the isobars, isotherms, wind direction, state of the 
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sky, areas of rain and snowfall during the past, twelve hours, storm 
signals, cold- wave signals, and thunderstorms; (3) a synopsis of the 
general weather conditions of the United States; (4) a detailed fore- 
cast for the several regions of the country. These daily maps were 
issued originally hTovemher 1, 1870, as the ‘MYeather bulletin,” being 
at firsii made ])y a new manifold i^roeess, and they were i:)ublished in 
the daily newspapers of many cities. About March, 1872, they began 
to be reprinted under the title “ Daih?' bulletin of weather reports, 
with synox>sis, probabilities, and facts.” Subsequently a small-sized 
weather chart was added, being printed by lithography; 

In the course of 1872 the scope of the map was enla3*ged, and it soon 
eoiitaiiied the original data of observations, the isobars, isotherms, 
synopsis, and probabilities. The reports of the river stages appear 
regularly on the same sheet; also an account of the storm signals, 
cold-wave signals, frost warnings, local storm warnings, and other 
phenomena of importance to the public. Almost at the outset the 
system of observations for the United States embraced the Canadian 
I>rovinees; r«ather irregular reports vv'ere received from the West 
Indies dui'ing the hurricane season, until May, 1898, when a regular 
permanent service was established throughout that region. During 
tlie hrst years of the Avork three daily maps were prepared, made \ip 
from observations taken at 7.35 a. m., 4.35 p. in., and 11.35 p. m., 
Waslxington time, thus dividing the day into periods of fiboiit eight 
liours. This tridaily series of maps was changed in 1888 to a bidaily 
series, taken at 8 a. m. and 8 j). in., all times being those of the seventy- 
iirth meridian. In 1895 the printing of copies oC tlie evening maps 
was susiiended at V/ashington, D, 0., and now the published maps 
at Wasliingtoii City and the other large distrj])uting centers are made 
from only tlie morning obseiwations. The observations were made at 
less tlian 50 stations in 1871, but this numl)er was increased in a few 
years to 150 stations, which sufilciently cover the territory under 
consideration to r(?cord all tlie general conditions of the atmosphere. 
The distribution T)f the resulting morning forecasts begins in less 
than two hours after the instruments are road, first by telegraph and 
telephone to about 1,000 centers of distribution, thence by telephone, 
•mail, and railway-train service to more than 73,000 addresses, the 
greater i)art being delivered early in the day, and none later than G 
I), m. Besides these 1,000 telegraph distributing centers, the forecasts 
are telegraphed, at Government exiiense, to about 1,800 additional 
places, to be oommunicated to the public by means of visual and 
sound signals, the former consisting mainlj^ of flags and the latter of 
steam whistles. At the telegraph distributing centers an immense : 
number of the forecast messages are quickly printed by hand stafipp 
and logotypes on postal cards bearing an official frank. These ar^ V; 
mailed to all communities tliafc can be reached not later thamG |L!|^ 
of the day of issue, and suitably posted for the beneflt qf 
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There is, licskles, an adcliticmal system of distribution, by wliicli more 
tliaii 8,000 stations are furnlsbed by telegraph at Govornment exx)ense, 
as oecasion justifies, 'vritli the “emergency Avaiuiings,” that is, lor 
hiiiM'icaiies, cold waves, frosts, or local storms of unusual sovority. 

’With tliis effective system, which is being extended and iinprov<Mi 
as opi:)ortunity affords, there is scarcely a eouunnnity in the entire 
ceaintiy that does not receive the benefit of the forecasts of the 
Weather Bureau. As soon as the forecasts are prepared they are 
sent to the press associations, through which they reaeli all impoj'tant 
newspapers and arc thereby given an alinofit unlimited eirculatioB 
lliiough the oouiitry. The morning forecast only is used for visual 
and sound signals; in the biilletiii disx3lays hy the various means of 
distT'ibution the morning forecast is also mainly used, the x>redictioii 
ax)x>]ying more particularly to the following day. The evening fore- 
cast is xmblislied in the morning iiewsx)ax)ers of the succeeding day 
and the morning forecast in the evening x)ax)ers of the same day on 
whicli the forecast is made. A system of special reports from sia- 
tions, in cases of unusual weather conditions in any district, supple- 
ment the regular observations, whereby the x)i’ogress of a storm may 
he more closely followed. Sx^eclal bulletins are also issued detailing 
the history of a hurricane or violent cyclone along the most important 
portions of its track. The veriheation of the forecasts sliows that on 
the average about 82 x^er cent are strictly correct, A large x>ortio;n of 
the failures ax'e dxxe to minor irregularities in the location of the rain- 
fall or temperature changes, and these are really unimportant to the 
Xxiiblic. Contrary to general oxxinion, it is much less difficult to fore- 
cast the direction and force of well-defined and even dangerous storms 
than the common variations of the weather, when the coiiditiojis are 
fiat and the course of the weather really uueortain; it is veiy seldom 
that any dangerous xvinds arc not timely x>rodietcd by tlie Weather 
Bureau. 

For some yeai’S the view prevailed that a local observer could foixi- 
cast better for his immediate district than tlie national otficial at 
eeni rai office, but after an extensive trial it was found that the Wash- 
ington City forecasts verified 4 or 5 j^er cent better tlian the local 
forecasts, and the local system was therefore abandoned. It is diffi- 
cult to obtain any very exact account of the actual saving of property 
to the public as the result of these storm warnings, but it is every- 
where agreed that it amounts annually to a very large sum. The 
direct cost of the weather service to the peoxfie has for several years 
been less than $1,000,000 annually, and those in the best position to 
judge believe that the salvages alone would cover the expense of tlie 
work. This is quite independent of the many advantages accruing 
to our civilization from the agencies above described for serving the 
public in an agricultural, commercial, and educational way. The 
committees of Congress which are charged with inspecting the money 
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value of tlie estimates arc in many instances road}^ to recommend the 
appropriation of more money than even the chief of the Bureau or the 
Secretary of Agriculture asks for. Another fact is that there has 
been a steady natural grovdli in the operations and in satisfying the 
legitimate needs of the public, so that the people see for themselves 
the practical advantages of this great scientific work. 

CONTRIBUTIONS OF THE WEATHER BUREAU TO METEOROLOC^Y. 

The Weather Bureau has always sought to bring its methods to tlie 
knowledge of the public by courteously explaining the details of fore- 
casting to all visitors at the central or local ofhces. It has made very 
creditable exhibitions at the world’s fairs at Philadelphia, Chicago, 
Noat Orleans, Atlanta, Omaha, and Paris. It has put itself in line 
with ail the great international reforms by advocating and adopting 
international standards of measures and standard time for its obser- 
vations. It has organized the international simultaneous observations 
of 1875-1887, and cooi>erated in the international polar expeditions of 
1881-1883, and in the international cloud observations of 180G-07. It 
has sent delegates to European meteorological congresses. It has con- 
tiibuted to meteorology seA^eral standard memoirs — Ferrel’s ‘‘Profes- 
sional papei'S,” Nos. 8, 12, and 13, his “Kecent advances,” his reports 
on “ Psychronietry,” and on “Reduction to sea level;” Abbe’s “Mete- 
orological aiiparatiis and methods,” his “ Storm and weather predic- 
tions,” his two “Collections of translations;” Marvin’s reports on 
instruments of various kinds and on kites; BigeloAv’s reports on mag- 
netism, on storms and storm tracks, and on clouds; and reports by 
Mendenhall on atmosiiherie electricity, by Finley on tornadoes, by 
Henry on rainfall, by Hazen on thunderstorms, by BIcAdie on light- 
ning; besides a multitude of minor papers of every kind. Special 
observations at the higher leA^els of the atmosphere have been made 
by means of the mountain stations — Mount Washington, Blount 
Blitcheil, Pikes Peak; by cloud heights with theodolites; by kite 
ascensions, and by eleven balloon voyages. Several series of hourly 
observations are regularly taken of all the meteox'ological elements; 
the vertical gradients of the pressure, temperature, and A’’apor have 
been discussed by several methods ; a great deal of attention has been 
given to plateau baroinetry, together with the determination of the 
elevation of the stations throughout the United States, and the instru- 
mental and atmospheric corrections. The dynamic problem of the 
motions of the atmospliore is kept steadily in view, and advances are 
being made from time to time in this most important subject. 

LATEST VIEWS ON THE THEORIES OF THE ORIGIN OF STORMS^ 

Perhaps it may be well to close this paper by stating the' latest 
views on the theories of the origin of storms, which have been dis- 
cussed by means of nearly every conceivable hypothesis duHng the 
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pfist fU'fy year«. Tlip question involved has been liow ranch einphasis 
should, be given to the horizontal dynamical action ol‘ the largo general 
currents of the atmosphere, due to the polar-tropic dilh'rences of tem- 
perature?, and how much to the local vei'tical coinTctional a(?tiun due 
to surface heating. Some meteorologist.s have laid stress upon one of 
these theories, and others upon the <)ther, but, as in the ]le,d[iekl- 
Esp3’ controversj' regarding the circular and the radial components of 
motion, it is now seen that both are efficiently in operation, though 
the circular dominates in intensitj^; so, while both the horizontal 
d.vnamic forces and the vertical convection are actively concerned in 
the structure of storm circulations, it is the former which preponder- 
ates, that is to say, local cyclones arc but minor whirls in the general 
atmospheric circulation, which is coutiiiuousl}^ striving to reduce the 
difference of temiierature of the atmosphere between the Tropics and 
the polar regions; also they ai‘e sometimes strengthened bj'the evolu- 
tion of the latent heat of precipitation. The vertical currents in 
cj’clones and anticyclones are primarily components of vortex motion, 
and these serve to set in operation the thermo-djniamic processes con- 
cerned in the making of clouds and rain or snow fall. The larger 
questions of meteorologj' concerning the slow seasonal variations, 
which depend upon special solar actions, and which mark the effect 
of solar energy expended in its most delicate and subtle forms, must 
require, like the large jiroblems of astronomj'' regarding the structure 
of our solar system and the universe of stars, a considerable expendi- 
ture of labor and the lapse of no little time to arrive at an ultimate 
solution. Each generation has therefore imposed upon itself, in 
meteorology, as in astronomy, the duty of faithfully collecting obser- 
vations of the phenomena as they occur iii their day. In view of the 
distinct practical return which the Weather Bureau has been able to 
make to the public for tlie exiiouse of its maiutenanee there has never 
been any disposition on the part of the people to omit to providt? for 
such current scientific researches as the benefit of future generations 
seems to call for. 



SOME EXAMPLES OP THE DEVELOPMENT OP KNOWL- 
EDGE CONCERNING ANIMAL DISEASES. 


By D. E. Salmon, D. V. M., 

Chief of the Bureau of Animal Industry, 

INTRODUCTION. 

The. acquirement of knowledge in the domain of animal diseases 
during the century now closing has been constant and amazing, and 
compares favorably with the advancement in other branches of science 
which, with the zeal and activity of investigators, has attracted the 
wonder and admiration of the world. While something is known 
even to the general reader of the progress of knowledge in this field, 
and of the usefulness of this knowledge in explaining and preventing 
the diseases of man, there are comparatively few who have an adequate 
conception of the vast aiTay of facts which have been accumulated 
and the revolution which these facts have brought in the prevailing 
ideas as to the nature of the various diseases and the methods by 
which they should be treated. To enter into all the details of the 
development of this subject during the centuiy would require the 
writing of a series of volumes on the respective subdivisions, which, 
when completed, would be of professional rather than popular interest. 
A review of this character is manifestly impossible, even if such 
detail wei*e desirable, in a Yearbook paper. The writer, therefore, 
deems it wise to confine himself to the work that has been done 
upon a few great problems which are, or should be, of interest to 
the many, and the elucidation of which has done most to ameliorate 
the condition of mankind as well as that of the domesticated animals. 

The beginning of the nineteenth century almost defines the line at 
which the old and fantastic doctrines on animal pathology began to 
crumble and to be replaced by facts and scientific principles. Pre- 
vious to that time a more or less elaborate system had been compiled, 
based upon observations made during the past history of the world; 
but as the ideas in regard to the structure and activities of the animal 
body were in many cases crude and erroneous, it is not surprising 
that the conceptions of disease were often distorted and strange,, as 
viewed from the standpoint of our present knowledge. What is it that 
has brought light out of the darkness and order out of the chaos of the;.,, 
preceding centuries ? What new factor, what change of method;; 
introduced with this century which accounts for the overthro'?? Olithh; 
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old doctrines that liad been Iniilt up from tlio world's previous expe- 
rience, and tlie substitution for these doctrines of definite and accu- 
rate knowledge? The answer to these questions is as interesting as 
the story of the aeliiovoinents, and is of particular Amluo at tlie present 
time. It should bo a guide to us in directing tlio forces that will in 
all liiiman probability make the twentieth century even more glorious 
ill its accomplisliments than the one which preceded it. The purpose 
of tills paper is, therefore, not only to show the great strides of 
progress, but to indicate how this progress has been made. 

IXEFFECTIVEXESS OF OBSERVATION WTTHOUT EXPERUUENTATION. 

It was ill the early part of the seventeenth century that Bacon 
pointed out the weakness of the old speculative philosophy Avhieh 
built a grea-t superstructure of doctrine or theory upon a foundation 
liaving a minimnm of substantial fact and evidence. Such structures 
were without stability; they represented the individual ^vorkings of 
the pliilosopher\s mind rather than the truths of nature, and for that 
reason they were constantly toppling over, to be replaced by anoi her 
pliilosophic effort no more substantial than the first. Althougli Bacon 
at that time clearly demonstrated the necessitj^ of first gathering all 
available facts and of interpreting these without preconceived liias by 
the inductive method, it was long before these teachings had tlieir 
legitimate influence, either in human or veterinary medicine, and they 
are by no means univei'sally aceeiited, outside of the scientifio w’orld, 
even at the present day. 

The great question lias always been, IIow are the facts relating to 
any ])raneh of natural science to be obtained ? The philosophers of 
the old school said, by observation and deduction; ” and tlioy have 
their followers to-day who seek to direct, through legislative enact- 
ment, tliat physiological and pathological investigations Bhall lie 
limited to ‘‘observation.” But, if there is one great truth w]ii<»-h 
stands out more prominently than others in the history of the progr<^sB 
of science, it is that observation, as contrasted with experimentalJon, 
is of itself insufficient to solve the problems or load to an accurate 
comprehension of the facts. 

EFFOETS TO DISCOVEE THE CIRCULATION OP THE BLOOD BY OBSKEVATION. 

The insufficiency of observation mthout experimentation is dem- 
onstrated by the long-continued efforts to dLseoverand explain the 
action and use of the heart, the arteries, the veins, and the blood. 
For hundreds of years the anxious students of physiology had made 
observations upon the living and the dead subject, but the mystery, 
ever elusive, had baffied the keenest vision. Thus, Ilippocratas 
(460 B. 0.) knew something of the movement of the blood. Aristotle 
(3B4 B, C.) taught that in man and the higher animals the blood was 
J^borated from the food in the livery, thence carried to the heart, and 
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seut. by tills organ tliroiigli the veins over tlic body. Praxagoras of 
Cos (341 B. C.) distinguished the arteries from the veins and regarded 
tlie former as air vessels. Erasistratiis (304 E. G.) and Herophilns, 
of the Alexandrian seliool, taught that, vrliile the veins cariled blood 
from the heart to the organs of the body, tlio arteries carried a siil)tle 
kind of air or spirit. Galon (130 A. D.) discovered that the arteries 
were not merely air pipes, but contained blood. Servetns (1553) 
added to this knowledge tlie belief that the blood flowed from the 
heart to the lungs and from the lungs back to the heart. Thus, the 
studies and observations of two thousand years liad oiih^ given a very 
incomplete and inaccurate idea of the circulation, leaving the gi*eat 
central fact of the heart’s influenee unknown and unsuspected. 

HARVEY'S EXPERIMENTS FOR THE DISCOVERY OF THE MOVEMENTS OF THE HEART 

AND BLOOD. 

It remained for Harvey (1578-1G57), the great contemporary of 
Bacon, to elucidate the subject most thoroughly by a long series of 
experiments upon living animals. He tells us that he began his inves- 
tigations into the movements of the heart and blood by experimenting 
and seeing the phenomena in living animals. He minutely described 
what he saw in pigs, dogs, serpents, frogs, and fishes. He even made 
use of slugs, oysters, lobsters, and insects, and “lastly of the chick 
while still in the shell. He particularly described his observations and 
experiments on the ventricles, the auricles, the arteries, and the veins. 
He explained the mechanism of the valves in the veins, showing that 
their function was not to moderate the flow of blood from the heart, 
as Fabricius believed, but to favor its return to the heart. He clearly 
demonstrated the eifect of obstruction of the blood stream in arteries 
and veins by the forceps in the case of a snake and hy a ligature on 
the arm of a man. He proved that it is the contraction, not the dila- 
tion, of the heart that coincides with the pulse; that the pulse is not 
Xmoduced by the arteries expanding and filling themselves, but by the 
blood being forced into them and causing their enlargement; that 
there are no pores in the septum of the heart, and tliat all of the blood 
in the right ventricle is sent to the lungs and returned by the pul- 
monary veins to the left side of the heart, being forced again by the 
left ventricle into the arteries, I’ound by the smaller veins into the 
venm cavm, through which it is brought back to the right side of the 
heart, making a complete circulation; that the blood in the arteries 
and that in the veins is the same blood; that the action of the right 
and left sides of theheart, auricles, ventricles, and valves, is the same, 
the mechanism in both being for the reception and propulsion of liquid 
and not of air; that there is no to-and-fro undulation in the veins, but 
a constant stream; that the dynamical starting point of the blood is 
the heart and not the liver. (Pye-Smith.) 

All of these conclusions wei’e revolutionary in their eifect tli» 



98 YEAKBOOK OF THE DEPAETxMENT OF AGKTCULTURE. 

doctrines of tlie times, and thus Harvey, a fe^r 3^ears of experi- 
mentation, completed the solution of this great problem, and con- 
tributed more in the way of definite facts to sustain his views and to 
clearly exx>lain the phenomena of the circulation than had been fur- 
nished by all bis predecessors from Hipi>ocrates to his own time. 

C03IMEXCE3IEXT OF SYSTE^IATIO STUDY IX VETEKIXxVEY SCIENCE. 

It was not until after the middle of the eighteenth century that 
veterinary seliools were estOrblished and systematic instruction in ani- 
mal patliology was commenced. Previous to that time there had 
been published some reinarkable treatises on the diseases of animals, 
but the building up of the science maj" be said to have had its begin- 
ning at the foundation of the schools dedicated to the investigation 
and teaching of veterinaiy medicine. The first veterinary school was 
established at Lyons, France, in 1701; the second at Alfort, near 
Paris, in 1765, These were followed by one at Copenhagen, in 1773; 
Vienna, in 1775; Berlin, in 1790, and London, in 1791. 

The beginning of the nineteenth century, therefore, found veteri- 
nary instruction in progress in the principal countries of Europe, and 
considerable literature suitable for texi-books was already accessible. 
The study of the subject was stimulated not 03ily by the establish- 
ment of the schools, but bj" the invasion of deadly epizootics, which 
had follow^ed the course of the armies to all parts of the Continent 
and which threatened the annihilation of the domesticated animals. 
Knowledge of these plagues and the best means of controlling them 
had become essential to the existence of animal husbandry and the 
maintenance of the food sui^ply. The accumulation of facts and cor- 
rect views concerning these diseases was the greatest task of the vet- 
erinary profession, and the i>i'ogress of this work is perhaps the best 
general indication that can be accepted in regard to the development 
of animal patliology. 

GLANDERS AND FARCY. 

One of the most terrible plagues of equine animals is called glan- 
ders when it afteets the air passages and lungs, and farcy when it 
appears upon the skin. The princiiial sjuiixitoms are a discharge from 
the nose, ulceration of the inside of the nasal passages, particularly 
of the septum, enlargement of the glands under the jaw, and pustules 
of the skin. This disease, from which there is seldom recovery, was 
known to the Gi'eek and Latin writers as one of the most serious dis- 
eases of horses and asses, and its contagiousness was quite generally 
admitted. 

EARLY VIEWS REGARDlxa GLANDERS. 

About 1740 the elder Lafosse, of Paris, began to teach the spon- 
taneous origin of glanders, and endeavored to show from theoretical 
considerations and clinical observation that this was a purely local 
disease of an inflammatory nature and could not be contagious. At 
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first this view was combated by many practitioners and by the vet- 
erinary scliools, bnt being in harmony with certain medical doctrines 
it gained adherents, was taken np by the Alfort school, at first timidly 
and later with all the energy and eloquence of Renault, Delafond, and 
IL Bonley, and became predominant in France and perhaps also in 
Germany. 

Renault thought that the disease might originate as a consequence 
of the absorption of pus from sniDpurating surfaces or abscesses, and 
this view was largely accepted, H. Bouley substituted the hypothe- 
sis that its origin was due to the exhaustion of the vital forces as a 
result of bad hygienic conditions or excessive work. Those who sped-’ 
fied instances where the disease spread from an affected horse to 
others were met by the citation of instances where it did not spread. 
As H. Bouley afterwards admitted, the advocates of the hypothesis of 
noncontagion and spontaneous generation, by a singular disposition 
of mind, believed themselves anthorized to invoke against the facts 
which proved contagion other facts where contagion did not result. 
This was the consequence of wrong methods of investigation and of 
improper nse of evidence. Positive evidence establishes a fact: neg- 
ative evidence can not overthrow positive evidence. It was by not 
iijnderstanding this apparently axiomatic proposition that the errone-' 
■^us views in regard to the causation of glanders were so widely 
accepted and did so nineh harm. 

The veterinarians of France, especially those of the army, were 
largely from the Alfort school, and, acting upon the teachings which 
they had received, they no longer treated glanders as a contagious dis- 
ease, but permitted the I'etention of diseased animals and allowed 
these to be stabled with healthy ones without precautions to guard 
against communication. The inevitable happened, and the conti- 
nental countries were overrun with glanders. The cavalry horses in 
particular were decimated, and tlioiisands that became useless for the 
army were sold to civilians and served to propagate the contagion 
upon the farms, the very fountain head of the equine supply. From 
1830 to 1840 the condition was almost intolerable, and the disease was 
becoming more and more prevalent. ' Those observers who believed 
the disease due to contagion were everywhere met by others equally 
sincere and able who believed it of spontaneous origin. It is a strik- 
ing example of the difficulties of settling such questions by j clinical 
observation alone. ,< . ' 

EXPEKIMENTS HEOARDING THE CONTAGIOUSNESS OF GLANDERS. 

In November^ 1836, the French 'war department undertook to hate 
, the question of the contagiousness of glanders settled by experimefiW 
investigation. -A commission was appointed, the members^bt^ 

■ 'were "mostly partisans of the doctrine of noncontagion, 

'■strongly .biased 5 ',for''after more. than three years^ 
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Avliteli 13S lioaltliy horso.s were used, they were still unahle to reach 
a tleeisiou. The uiini.ster of wav then added to the commission a 
numT)er of eminent men, members of the Academy of Sciences, avIio 
came with imi>rejudi<.*ed minds and a scientific spirit to the study of 
this important problem. 

In 1S37 an incident had oceuiTed which had served to cheek to a 
certain extent tiie enthusiasm of those who denied the contagiousness 
of the disease. In this yeitr Rayer recognized that a man who came 
niidiu- his observation was affected with a disease resembling glanders. 
Such eases, it appears, were not uncommon, but had been designated 
as putrid, or adynamic, fever. Investigation developed two facts of 
importance: First, the subject was a stable man, and as such had 
been intimately associated with horses; secondly, some of the horses 
which liad been under his care were ascertained to he affected with 
glanders. This was strongly corrohorative of Rayer’s diagrrosis, hut 
it wa.s not sufficient to meet the arguments of those who thought 
otlierwise. Might not the occupation of the man and the presence of 
glandered horses be simply coincidences and without bearing upon 
the origin of the disease? It was necessary to prove the identity 
of the disease in the man with the well-known glanders of the iiorse. 
How was this to be done ? Obviously not by disputation or by clinical 
obsoiwation, for these methods were incapable of reaching a definite 
and incontestable decision. There was but one course that had in it 
the promise of success, and that was experimentation. If the disease 
with which the groom was affected could be inoculated upon a horse, 
and if this hoi'se developed the characteristic symptoms of glander’S, 
then this would constitute a demonstration that the man was suffering 
from the equine disease. Fortunately for science and for humanity, 
this test was made. The liquids from the diseased regions of the 
man proved extremely virulent when inoculated upon the horse, and 
the disease which developed was glanders with all its well-known 
characteristics. 

. Rayer, who Irad investigated this case of glanders in man, was added 
fo the commission of inquiry, as was also the well-known Boussingault. 
The strongest partisans of iioncontagion were Renault and Magendie, 
both members of the commission. October 8, 1841, ten horses, care- 
fully selected and perfectly healthy, were stabled with eleven’ other 
horses which presented the symptoms of chronic glanders. Each of 
the healthy animals was placed between two diseased ones, in order 
;to intensify the contagion to which they were exposed, in case such 
contagion existed. Only eleven days had passed when four of the 
healthy horses presented symptoms which indicated that they had 
i feen i^eeted. On November 22 there were only two horses remam- 
s ^ symptoms of infection. December 4 glaiidoi'S 

liad developed in one of the horses, and by 
11 three more horses were in the same condition. As a i>esult 
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of about four iiioutlis’ close association nine outi of ten liealtliy liorses 
sboweci symptoms of glanders, and witli four of tliese the disease was 
so fully developed as to be entirely charaeteristic. 

T]ie commission caused two of these horses to be killed, and on 
post-mortem examination found all the lesions of chronic glanders. 
The mucous membrane of the trachea and bronchi \yas covered with 
ulcerations, among which were found cicatrices, wliich Renault be- 
lieved justified him in suspecting tliat the animals had been affected 
before the beginning of the experiment. However slight may have 
been the grounds for doubt, after the first experiment, it was decided 
that anotlier test should be made. This wus commenced April 11, 1842, 
with seven selected horses, which were placed two by two in the 
stables, so that each healthy horse would come in contact only upon 
one side wdth a glandered horse. By August 7 glanders had developed 
in every one of tliese experimental animals. 

Just previous to these last-mentioned investigations, that is, in 1840, 
a special commission composed of officers of the different branches of 
the cavalry service, which had been charged to submit a plan of a 
model stable in which should be united the most advantageous h3^gienic 
conditions, made a reiiort attributing the development of glanders 
among cavalry horses to the unsanitary conditions of the stables. An 
academic commission reported bj" the jmuiiger Bouley held the same 
opinion and thought that the bad construction of the cavalry quarters, 
the uiihealthfulness of the stables, the crowding of the animals, and 
the vitiation of the atmosphere should be placed among the principal 
causes of what was called spontaneous glanders. Contagion, the true 
cause of the disease, was left out of consideration or given an entirely 
subordinate position, while attention was eonceutrated upon conditions 
which, at most, could but favor, to a certain extent, the propagation 
of the infection. Does not this bring to mind the contentions now 
being made by those who wish to find the cause of tuberculosis in 
some other agency than contagion and who invoke the influence of 
the identical conditions which tlm French military commission of 1840 
found sufficient to explain the origin of glanders ? H. Boulej^ one 
. of the most able contestants of the theoiy of contagion, and who 
afterwards frankly admitted his error, saj^s in regard to the project 
for eradicating the disease by reconstructing the stables: 

If the certainty had been acquired, as it has been to-day, that contagion alone 
was the cause, and that to guard against it was sufficient to avoid the rdinous 
losses which glanders then occasioned, there is no doubt that the reconstructions 
proposed would not have been undertaken, or, at least, that they would have j^en 
upon a smaller scale and the expenses distributed over a larger number of years. 

CONXA6UOT7SNESS OF GLANDERS DETERMINED AND EFFORTS TO CONTKOt 

DISEASE. 

'Om oliier question remained to be solved. It 
'&»t;'.aqnte glanders might be contagions, -while the 
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usually encountered in the horse, could not be communicated. In 
the experiments which have been already mentioned the persons who 
held to this opinion thouglit that the contagion was explained by the 
disease having assumed an acute form in some of the animals to which 
exposure had been made. To answer this contention Saint-Cyr made 
a series of inoculation experiments, reported in 1863, from which he 
concluded: 

Under all its forms, in all its degrees, in all its conditions, in all its stages, and, 
finally, at every instant of its existence, glanders is contagious; and there is 
always danger of contagion, not possible, eventual, or conditional danger, but 
certain, actual, and always menacing danger. 

This ended, in France, the contest over the contagiousness of glan- 
ders. A similar difference of opinion had existed in other countries, 
especially in Germany, but the problem was solved for all by experi- 
mental exposures to the contagion or by inoculation. Without these 
experiments upon living animals it is impossible to conceive how the 
views of those who interpreted differently the facts of observation 
could have been harmonized; and in the presence of doubt on the 
essential question of contagion or spontaneous origin, there was and 
always would have been hesitation and lack of thoroughness in apiily- 
ing preventive measures and in enforcing regulations for eradicating 
the disease. 

After settling the question of contagion there were still two great 
problems which confronted the veterinarian in his efforts to con- 
trol this disease. The first of these related to the cause of the 
disease; and while there was ignorance in regard to this it was 
impossible to have an intelligent comprehension of the conditions 
under which the contagion survived or of the kind and strength of 
disinfectants required for its destruction. This problem was solved 
simultaneously during the year 1882 by Bouchard, Capitau, and 
Charrin, in France, and by Loeffler and Schnetz, in Germany. Here, 
again, inoculation experiments were absolutely necessary to demon- 
strate that the suspected bacillus was the cause of the disease. 
^Numerous forms of bacteria are usually obtained by making cultures 
from virulent material, and there is no way of learning which variety 
produces the disease except by making the trial, that is, by inoculat- 
ing susceptible animals with a pure culture of each of these micro- 
OPganisms, In that manner the bacillus of glanders, now known as 
the BaeiUus mallei, was proved to be the active agent of the conta- 
gion, and the acquisition of this fact has brought with it a flood of 
light that has served to clear up the doubt and confusion of earlier 
yeto- 

The second great problem was to find a speedy and certain method 
of diagnosing the disease. Glanders with horses is usually a chronic 
nialady, which in its first stages presents very slight and indefinite 
symptoms that are entirely insufficient to enable the observer to stat^ 
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positively that the animal is affected with this dangerous and fatal 
disease. Nevertheless, the disease is contagious at that i3eriod and 
is liable to be disseminated to other horses and to the attendants; 
indeed, it is the animals that have failed to develoj) characteristic 
syinx)toms which are most dangerous, since ver}^ often they are not 
even suspected as sources of contagion. Sometimes affected horses 
live for several years in this condition, and attention is only attracted 
to them ffiiallj' because a series of horses which have been exposed to 
them have successively developed the disease. Even after such horses 
were suspected it was a most difficult and embarrassing matter for the 
veterinarian to produce sufficient evidence to warrant their destruc^ 
tion, particularly if they liaxiioened to be valuable or if the owners 
were attached to them. This difficultj^ of diagnosis was largely respon- 
sible for the eontinnanee of the contagion, and it was especially felt 
in large stables containing many horses and where it was conse- 
quently essential to successful treatment to have every affected animal 
removed. 

The first efforts to aid clinical observation in making a diagnosis 
were by inoculation. Either the suspected horse was inoculated with 
its own nasal discharge (auto-inoculation) or another individual of 
the equine species was used for this x)urx)ose. Very often satisfactory 
evidence of glanders could be obtained in this way, but in far too 
many cases the results were uncertain or unreliable. With the bac- 
teriological studies and the inoculation of small animals came the 
knowledge that the guinea pig was very sensitive to tills contagion, 
and that, if inoculated in a projier manner, it would present charac- 
teristic symxitoms in a few days. This was an extremely valuable dis- 
covery, and where only one or at most a small number of horses were 
suspected, it made it possible for the veterinarian to reach a quick 
and reliable decision. 

JUSTIPIXBLENJSSS OP INOCULATIONS IN GLANDERS. 

The question is now raised as to whether these inoculations are 
justifiable, and the anti vivisection societies, with many of the humane 
societies, have joined in an effort to secure legislation to make it a 
criminal offense to conduct such experiments upon living animals. 
The ethical questions relating to the alleged wrong of causing suffer- : 
ing to an innocent guinea pig, either for the advancement of science; 
or the diagnosis of a disease, are too broad to receive more than a niere 
mention in this connection. It maybe admitted, however, that so 
long as we acknowledge the right and the morality of raising animals , 
to be slaughtered for food, and so long as we permit such a 
operation as castration to be performed on millions upon milWoiis q 
individuals to, make them more docile, to cause them to 
' readily, to impiOTe the, quality of the meat — in a word, 

0ial.i profit which:: ariseS' from the operation — it is 
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the propriety of a method of experimentiition wliicli in the aggregate 
lias saved much more distress than it has caused and which is essen- 
tial to the advancement of medical knowledge. In the case which has 
just been mentioned, for instance, it may be asked whether the practi- 
tioner would be justified in leaving a horse suspected of glanders to 
come in contact with other animals, perhajis to communicate the 
disease to some human being, when he could definitely decide the 
question by inoculating two or three guinea pigs. It might be said 
that a suspected horse should be put in quarantine in order to pre- 
vent such untoward consequences, but there are all degrees of suspi- 
cion, and a horse can not be quarantined under the law and his owner 
j)ut to expense and loss without some evidence. It is a question of 
danger and suffering with men and horses on the one side and with 
guinea pigs on the other. Under such circumstances the objections 
appear unworthy of serious consideration. 

THE MALLEIN TEST FOR GLANDERS. 

Fortunately, a continuation of the experiments with living animals 
has led to a discovery which largely does away with the necessity of 
inoculating guinea iiigs or other creatures in order to make a diagno- 
sis ill the doubtful eases to which reference has been made. In cul- 
tivating the bacillus of glanders it was observed that it produced 
during its growth a toxic substance which, when injected into the 
tissues of an animal affected with glanders, caused a local swelling 
and raised the body temperature to such a marked extent as to be of 
great assistance in making a diagnosis. This toxin is called mallein, 
and the experiment of injecting it for the purpose of making a diag- 
nosis is called the mallein test. It is part-iculaiiy useful in cases 
where a large number of horses which are stabled together have been 
exposed, and where it is, consequently, of the utmost importance 
that those which have become infected shall be recognized and 
removed at the earliest moment. It may not bo quite as accurate a test 
as the inoculation of guinea pigs, but it is more expeditious, less expen- 
sive, and saves the guinea pig from dying of glanders, though it may 
eventually die of some other disease equally i^ainf ul, even if it does 
not contract it by inoculation. 

In addition to the investigations to which reference has been made., 
there have been many others yielding much information in regard to 
the pathological anatomy, histology, and pathology of glanders wliieli 
for want of space can not receive consideration. 

VARIOLA (COWPOX, HORSEPOX). 

Some time during the sixth century there was introduced info Europe 
one of the most horrible and fatal diseases from 'which mankind has 
over suffered. This disease, novr known as variola, or smallpox, is no 
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longer greatly feared, but at that time and through the nudille ages, 
and in fact down to the begiiniiiig of the nineteenth century, it was a 
scourge that could neither be avoided nor conquered. Practically 
every adult person's face sliowed the scars. Oue-lenth of the deaths 
were caused Iw it. In England in 1700 the death rate reached the 
highest poiait, lieing 18-1 in every 100 deaths from all causes. Ko 
city or district was long free from it. People exposed themselves 
to it or were inoculated with the contagion in order to liave an attack 
under as favorable cireumstaiiees as X30ssi]»le, and thus secure immu- 
nity tor the future. Inoculation was of some ])enefit — often produced 
a comparatively mild form of the disease and gave inimnnity; it had 
the great disadvantages, however, that it frequently caused a fatal 
attack, and, in all forms, it kept up and spread tlie contagion. 

JEXNER'S DISCOVERY OF A PREVENTIVE OF SMALLPOX. 

In 1708 Edward Jennei* announced his discovery that smallpox 
might bo prevented by inoculation with the vii*us of cowpox, and that 
eowx^ox was identical with a disease of liorses known by the farriers 
as grease, or sore heels. This discovery has been of such enormous 
advantage to humanity, and there have been so many questions raised 
relative to the nature of the so-ealled grease of horses, from which 
COW130X originates, that it is of unusual interest to inquire how Jen- 
ner’s discovery was made and what develox)ments in our knowledge 
of the disease have since occurred. 

There is no doubt that there was a x^opular belief in Jenner’s native 
county of Gloucestershire, England, to the elfect that the men and 
women wlio milked the cows and who developed! the vesicular erux> 
tion of the cow disease,” would not afterwards contract smallpox. 

To what extent this belief Avas lield in that section of England, and 
whether it existed in other countries, are subjects in regard to which 
there is little reliable information. It is certain that those physicians 
of the period who liad Iieard of the belief regarded it as clue to an 
erroneous iuterxiretation of facts, but JennePs conclusions were 
accex^ted so proinx^tly that we are justified in concluding that the 
skepticism and oi}position Avere not gi*eater than might reasonably l>e 
exi>ectecl tOAvard a similar diseoA^ery at the iireseut clay. 

As an indication of the Avonderfiil change Avhieh has been brought 
about since the introduction of vaccination, the Avriter has taken the 
latest mortality statistics comx)iled by the Mariiie-IIosxMtai Service, 
based upon the returns from 1,597 cities and tOAvns in the United Statcis, ^ 
for the year ending December 31, 1897. The x)opulation coA^ered w^s 
22,47.2,334, the total number of deaths 338,094, the number of deaths 
from smallpox 44, being in the i)roportioh of 1 to 7,704, , , . ; 

. How did Jenner make this discovery? ■ How did. he deterihthf 
'"the 'belief of certain people of his county in the protectite'^pc^^ 

■■ t^.. cowpox eruption against , the^dreaded" smallpox, 
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of credence tlian tlie opinion of others that it did not have this effect? 
He accoraplished this in the only possible way— by experimentation. 
A boy ’svas vaccinated from a pustule upon the hand of a inilkinaJd 
which had been contracted in milking affected cows. The vaccina- 
tion produced the pustule so well known at the lu’escnt day, as the 
result of this operation. After recovery from the vaccination tlio 
boy was inoculated with smallpox virus, an operation then very com- 
mon in England. From this inoculation there were only the effects 
usually seen following the inoculation of persons who liad i^ecovered 
from an attack of smallpox. 

Jenner went a step further and inoculated another child with virus 
taken from a pustule upon the teat of a cow in an outbreak of the 
so-called spontaneous eowpox. This child also developed a pustule 
at the point of inoculation, with slight general symptoms of illness. 
Starting from this child many arm-to-arm inoculations were made, 
proving the characteristic appearance of the disease and that, it con Id 
be propagated indefinitely. 

Jenner also cited the case of a farrier who, in caring for horses 
affected with a disease called grease^ had contracted an eruption of 
the hands with ulceration and suppuration that was accompanied witli 
quite severe illness. Six years later Jenner inoculated tliis man at 
different times upon the arms with smallpox virus and only succeeded 
in producing slight inflammation, which soon disappeared. An iden- 
tical observation was made ^^dth a farmer Avho had contracted an erup- 
tion by taking care of a horse having this disease of the pasterns 
called grease. It was also observed that when the horses having this 
eruption were cared for by the same men who milked the cows tlie 
disease was caxTiecl by these men and caused the eruption of eowpox. 

ORIGIN OF COWrOX. 

The belief of Jenner that eowpox originates from the inflanunation 
of the skin of the liorse’s pastern, ixroperly known as grease, has been 
generally accepted, and we still find the statement in medical works 
that grease, or equinia mitis, is the origin of eowpox. Now, what is 
this grease which is communicable to the cow, and from the cow to 
man, granting such remarkable immunity from smallpox? The dis- 
ease known to the veterinarian as grease is a more or less aggravated 
inflammation of the slcin of the heels and adjacent parts of the liorse, 
with cracks and fissures, from which there is an offensive discharge, 
which looks greasy, but which is really a serous exudation. This 
Inflammation may increase until the whole surface is ulcerated and 
, by fleshy excrescences slightly resembling grapes in form, and 

in this stage was popularly called '‘the grapes.” This disease arises 
|: v filth in contact with the skin 

lower part of tlie limbs* It is itot contagions ; inoculation from it 
iesemWing 'the, vaccine vesicle, and for, many years' 
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it was a mystery liow Jcnner eonlcl liave found in this local and spon- 
taneous disease the origin of eowi)ox. 

In 1802 Dr. Loy, of England, piiblislied an "‘Account of some experi- 
ments on the origin of cowpox,” in which he stated that the horses 
which communicate the eruption to the men who groom them have at 
the commeneement of the disease symptoms of fever and marked 
indisposition, which subsides after the appearance of an eruption 
upon the heels and upon the vskin of the greater part of the body. 
Loy, desiring to confirm the experiments of Jenner, did not hesitate 
to inoculate his own brother, with the result that after a few days 
inflammatory symptoms appeared, followed on the eighth day by a 
vesicle^ with slight symptoms of fever, wdiich continued for a day or 
two. This eruption had iDrecisely the characters of the true vaccine. 

In another experiment Loy inoculated the udder of a cow with clear 
lymi)h taken from the heel of an alfected horse, which produced a 
characteristic vaccine vesicle. The limpid fluid from the vesicle on 
the cow’s udder was used to vaccinate a child, and produced a vesicle 
which completely protected from an inoculation with smallpox virus 
made on the ninth day. Loy also inoculated directly from the ves- 
icle on the hoi'se to the arm of a child, and successfully produced the 
vaccine vesicle. From tliis child three other children were success- 
fully inoculated, and their immunity was afterwards tested by inocu- 
lation with smallpox virus. With none of them did the smallpox 
inoculation produce more than a very slight inflammation, which dis- 
appeared by the fifth day. 

This extremely valuable work of Loy’s appears to have been lost 
sight of for many years, and veterinarians and physicians sought in 
vain in the various local affections of horses’ feet for the virus of 
cowpox. Chapjied heels, grease, and even fistulas furnished material 
for unsuccessful inoculations, and some of the ablest men of the first 
half of the century absolutely denied that cowpox could originate in 
this manner. This opinion was due to the failure of Jeiiner to 
describe the disease of horses from which tlio virus was obtained, 
and to the ignorance of the farriers, which led them to confound 
widely different diseases under the one name of “grease.” Loy’s 
description, in which he clearly points out the general symptoms pre- 
ceding the eruption with the horse, and the appearance of vesicles 
on various parts of the surface of the body, should have been an 
indication of the cause of failure, but did not attract attention at 
the time. 

The great veterinarians of England, including Coleman and Feiv 
cival, denied the existence of a disease of horses w’^hich could 
cobiinunicated to cows and produce cowpox, and it was not until isixty, ! 
■ years' aftei^ the observations 'and experiments of Jenner.and'3^<)|jj|||^^ 

^ the'ihiystery'Was cleared up and the facts denionstrated.'\;\'::V:';?5f^^^^^^^^^ 
;:'"The-rediscoveryof the variola'Of the horse was 



106 YEARBOOK OP THE DEPARTMENT OF AGRICULTURE. 


Ill the spring of 1800 a immber of horses near Toulouse, France, were 
riif(?-ete<l with a disease which seemed to he of an epizootic cdniracter; 
in less than three weeks it appeared in more than a hundred aninnils. 
^leeording to Sarrans, the veterinarian in cliarg*e, this disease began 
wiTli a slight fever, soon follov/ed by swelling of the hocks, with lieat 
and tenderness of the skin, and the appearance of many little pus- 
tules on the surface of tlie swollen parts. In tliree to five days a 
purulent discharge began, which lasted eight or ten days, during 
whicli the infianiniatory symptoms gradually disappeared. After tliis 
second stage the i^ustules gradually became dry, and from the 
fifieenlli day the crusts and matted hair began to fall, leaving scars 
of A'arialile development. Tlie i^ustules did not appear on the limbs 
only, but also upon different x^arls of the body, part icularly alnnit the 
nose, lips, tliighs, and vulva. 

Sarrans did not recognize in this disease the “grease” of Jenner, 

. but he did observe its contagious character. NT) cows were affected, 
because the persons taking care of the horses did not engage in milk- 
ing, and there Avas no opportunity for transferring the contagion. It 
is, therefore, prolmble that the nature of the malady would not 
have been discovered had not one of the affected horses been taken 
to Professor Lafosse, of the Toulouse veterinary school. At the first 
visit ojily febrile symptoms could be made out, but eiglit days later 
the an imal Avas suffering from lameness, Avith saa^ oiling of tlie left jms- 
terior pastern, AAdiich Avas hot, i3ainful, and eoATU’ed AAith pustules, 
discharging an ammoniaeal liquid less fetid than the exudation of 
grease. 

It occurred to Lafosse that this AA^as the acute form of grease, and 
imobably the disease to AAhicii Jenner had traced the origin of edwx^ox. 
He therefore inoculated the udder of a coav Avith this equine dis- 
cha}*ge, AAiiicli he believed aa^rs the x)rodiiet of the initial xieriod of 
grease (eaux-aux-jambes). Tiie success of this inocnilation was com- 
plete, and in eight days a pustule ax)peared at each x>oint AAdiere tlie 
virus had been inserted. These elevations Avei'e large, flat, firm, and 
cii*culai‘, with a central depression. There could be no mistake; these 
pustules Avere the coaa'jiox of Jenner, draAvii from their equine source, 
and tliey confirmed the accuracy of the conclusions of that eminent 
investigator. 

In order that the demonstration might be complete, a second coav 
was inoculated from the pustules of the first, causing a typical cow- 
pox eru|>tioH, which was in turn inoculated successfully ixxioii a child 
and a Imrse. A second child was inoculated Avith virus taken from 
this horse and developed a typical Amccine vesicle. Finally, compara- 
tive inoculations were made with virus of equine origin and with the 
ordinary vaccine, Avhich demonstrated that the former produced larger 
and better developed vesicles, but which AA^ere sloAver in their evohi* 
tion than the latter. 
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HOBSEPOX. 

There was here satisfactory experimental clemonstration that this 
horse disease was identical with cowpox, but what was the horse dis- 
ease? Lafosse at first considered it the early stage of the acute form 
of grease, but as it developed he observed the confluent pustules 
developing upon the pasterns and fetlocks, and afterwards dissemi- 
nated over other parts of the body, particularly upon the lips and 
nose. This differentiated the affection from grease and proved it to 
be a specific eruptive disease. It was now plain why there had been 
failure for so many years to obtain the cowpox vesicle by inoculating 
■with the discharge from greavSy heels and fistulas of the feet. Two 
entirely different and distinct diseases had been confounded under 
the same name. 

These unexpected results obtained at Toulouse led II. Bouley, of 
the Alfort veterinary school, to undertake, in 1863, the inoculation 
npon the cow of all eruptive diseases of the horse which by chance 
came under his observation in his daily clinics. Strangely enough, the 
very first disease that he inoculated produced a clearly defined case 
of cowpox. What was this disease of the horse? It could not be 
designated “sore heels,” since it was localized in the head, and con- 
sisted of small blisters, the size of a pea, upon the mucous membrane 
of the lips, the lower surface of the tongue, the inner face of the 
cheeks, and the gums. There was no trace of the eruption except 
within the mouth. , 

During the next few months this horse disease, which was capable 
of generating covt^ox, appeared in the clinics of Alfort under all the 
various forms which it is capable of assuming. At one time localized 
in the pasterns, as seen by Jenner, at other times affecting the hocks, 
the general surface of the body, the nose, or the internal surface of 
the mouth; it at first appeared inexj)licable that all of these different 
manifestations of disease should produce coAvpox Avhen inoculated 
upon the udders of bovine animals. “If I was able to recognize the 
specific nature of the disease,” says Bouley, “it was owing to the 
course that I had adopted of interrogating by inoculation all the 
eruptive diseases of the horse that the chances of the clinic brought 
under my eyes.” 

When all the evidence from these and other inoculation experiments 
was bmught together, it became plain that what had been regaMed 
as a number of distinct diseases was in reality but one and the same 
contagion affecting different parts of the horse’s body. When this i 
contagion was transferred from animal to animal by the shoer iUi 
handling the lower part of the limbs, the eruption was usually 
fined to the pasterns and fetlocks. Wlien the communication j 

■■ means of the currycomb and brush, the pustules were'diafee^n^l^ 

. over 'the surface of the body, but appeared partieularly;wi|4^v;^^^ 

'ms 'thinnest and the virus most easily introduced,' 
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thigliS, and hocks. When the animal contracted the disease by 
smelling of affected individuals or rubbing its nose against them, the 
eruption very naturally ooeurred uimn the skin of the lips and nose 
and upon the mucous membrane of the interior of the nostrils. When 
the virus was taken into the inoiitli with contaminated forage, the 
veslcdes appeared upon the mucous membrane of the lips, tongue, and 
cheeks. And, finally, wlien the contagion was communicated hy the 
act of copulation, the eruption was seen upon the external organs of 
generation. To this specific disease, which appeared under so many 
forms, IL Bouiey gave the appropriate name of horsepox. 

RELATION OP SMALLPOX, COWPOX, AND HORSEPOX. 

W hether the virus of this disease is taken from the horse or cow 
and inoculated upon a susceptible human being, it x)roduces substan- 
tially the same effects — a characteristic vesicle with regular course of 
dcvelox>ment, which confers immunity, more or less complete, from 
smallpox. This remarkable result lias raised the question as to tlie 
relation which exists between smallpox, on the one hand, and horsepox 
and cowpox, on the other. Arc these essentially one and the same 
disease, due to contagion of the same origin, but which has been 
modified by developing in different animal sx)eeies for a series of 
generations? or, are they distinct, different, and incai^able of being 
changed one into the other? There have been many investigations 
made with a view of settliiag this question, which have been variously 
interpreted, but for most pathologists it is X)robably still held as unde- 
cided. The experiments upon animals as well as upon mankind 
prove that cowpox grants immunity from smallpox and smallpox from 
cowpox; and it is, therefore, reasonable to conclude that they are 
closely related, if not identical, in origin. It has, however, l)ecn 
shown to be very difficult, if not impossible, to transform vsmallpox 
into cowpox by inoeulating the virus ujpon a series of bovine animals, 
and in the few eases where it is sujijiosed that this was accomplished 
there are reasons for doubting the correctness of the conclusion. 

EXPERIMENTAL INOCULATIONS UPON ANIMALS AND CHILDREN, 

What strikes the student of methods as most conclusive in the his- 
tory of the development of our knowledge of variola is the pi’ominence 
of experimental inoculations upon animals and children. The clinical 
observer had problems presented to him which he was unable to solve 
by observation alone, and in order to clear up the mysteries and obtain 
light he was obliged to combine experimentation with observation. 
There are those, no doubt, who will be horrified by the references to 
these experiments upon children, but it should be remembered that 
at that period smallpox was the great destroyer of children; that they 
were frequently and purposely exposed to it or inoculated with its 
virus in order that they might have an attack at a favorable time and 
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obtain immunity. Smallpox inoculation, if not as common as the 
vaccination of the present day, was certainly very largely practiced, 
■Under such circumstances, the inoculation of children with smallpox 
virus, after they had been vaccinated with cowpox, is no more to be 
condemned than the general practice of inoculation, which before the 
discovery of vaccination wns so widely adopted and so useful as a 
prophylactic measure. 

CONTAGIOUS PLEURO-PNEUMONIA OF CATTLE. 

SPREAD* OP PLEUEO- PNEUMONIA. 

In the early part of the eighteenth century there began to appear 
accounts of an acute lung disease of cattle, which affected these animals 
in the mountains of Suabia and Switzerland. This disease very slowly 
extended to adjacent parts of Germany, Italy, and France, and in 
17G9 the first really important investigation was made of it in France 
by Bourgelat, the founder of the veterinary schools, who published 
an excellent account of his observations. Bourgelat described what 
he saw — the symptoms, the apiiearance of the diseased organs, the 
course of the disease, and its fatal character. He considered that the 
cause was atmospheric variations, cold and abundant rains, to which 
the animals were exposed, and sudden passage from warm stables to 
such rains. There is no evidence that he suspected contagion. 

During the wars of Napoleon the disease was considerably spread 
over Continental Europe, but it was not until the increavsed traffic 
and interchange of animals, which dates from about 1820, that its 
general dissemination occurred. From 1820 to 1840 it extended into 
most parts of France and Germany. In 1826 Belgium was infected; 
in 1833 it reached Holland; in 1839 it was carried from Holland to 
Ireland; in 1841 or 1842 it x*eached England, and from there was 
exported to Sweden in 1847. The contagion was brought to the 
United States with imported cattle in 1843. It was carried to Spain in 
1846, to Denmark in 1848, to South Africa in 1854, and to Australia 
in 1858. 

During all of these years there was a constant discussion and con- 
test between tlie clinical observers as to whether the disease was of 
spontaneous origin or whether it was due to contagion, Haller, in 
1773, expounded the doctrine of contagion with a cleaxmess and foi*ce 
that is surprising, and stated that even in Switzerland, the home of 
pleuro-pneumonia, this disease does not arise except ’by contagion. 
In 1792 Chabei^t published his “ Instruction sur la periprieumonie,” in ; 
which his great influence was thrown with those who believed in eoii- 
tagion. ^Nevertheless, from 1800 to 1850 the conclusion that 
pneumonia was not a contagious disease steadily gained aidh^x^uMj^ 

; During, this long polemic and period of .uncertainty, 

;^ohs 'were 'neglected, the plague spread to all parts ' of 

'even Ih^ded. America. ■ Before the experimental:, prbdfS'':'^'^:o^^^ 
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wei'e generally accepted tlie disease had been carried to the African 
and Australian continents, and practically the whole cattlc-prodneing 
world Avas infected. 

This brief liistory of the invasion of a large part of tlie world l)y 
one of the most serious and fatal forms of contagion demonstrates 
again the impossibility of determining such i)athoIogieal i)roblenis l)y 
mere observation, and yet we are told by those who oppose experi- 
mentation upon living animals that the investigator must not experi- 
ment, but must confine himself to clinical observation. Let us see 
how the question as to the contagiousness of bovine pleuro-pneumonia 
was finally solved. 

INVESTIGATIONS OF PLEUEO-PNEUMONIA IN EUROPE. 

In ISoO the i)revalenee of the disease had become so serious that 
Dumas, then minister of agriculture, commerce, and public works of 
France, appointed a commission to investigate its nature and cause. 
This commission at once proceeded to test the contagiousness of 
pleuro-pneumonia by exiDerimentation. To determine the question as 
to whether the disease could be communicated from a sick to a well ani- 
mal, they adopted the i3lan of introducing sick animals into a stable 
of healthy ones and noting what followed. The result of this experi- 
ment was that 50 i3er cent of the exposed auiinals contracted pleuro- 
pneumonia — 15 per cent died and 35 per cent recovered. In addition, 
30 per cent of the exposed animals contracted a cough indicative of a 
very mild form of the disease, "while 20 per cent appeared to entirely 
resist the influence of the contagion. It is this 20 per cent, remarked 
H. Bouley, which furnished the facts upon which rest the arguments 
,of the noncontagionists. 

In Great Britain there was a similar dlfierence of opinion on the 
subject of contagion, and as late as 1859 an article was published in 
the Transactions of the Highland Agricultural Society of Scotland, 
written by Professor Dick, iirincipal of the Edinburgh Veterinary 
College, in which he tried to prove that pleuro-pneumonia is produced 
by atmospheric causes, but not by contagion. 

A commission appointed in Prussia to investigate the cause and 
method of transmission of this disease reported in 1852, through ITlrich, 
that it was certainly contagions. 

Kotwithstanding this and much other experimental work, tliere 
many in all countries who refused to accept the evidence, and, 
conclusions upon clinical observation, they insisted that 
: the disease was of spontaneous oidgin and not due to coutagion. This 
over the cause of the disease led to intense opposition to 
Ji' Shppressive measures and permitted the continued spread and destruc- 
of the contagion. In Anstralia the contagion might have 
stamped out if proper measures had been promptly enforced, 
to have been prevented by the obstinacy and active 
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opposition of the iioncontag’ionists. A x)leiiro-pneiimoiiia eommission 
was appointed to investigate the ciuestion of contagion, and while 
the commission investigated and gathered ohservations to establish 
the noiicontagionsness of the disease the contagion leaped beyond the 
possibility of control, and to this day (1899) its ravages unfortunately 
continue among the herds of that great cattle-producing continent. 

The members of the Australian eommission were to a man noncon- 
tagionists, and they labored with all the strength of a preconceived 
opinion to X)rove their side of the coiitrovers 5 \ They fetched healthy 
cows from Tasmania, where pleuro-pneumonia had never been, placed 
them in stalls beside diseased animals, inoculated them in various 
crucial ways, and then declared their inability to communicate the 
fever by contagiom They reiiorted the result to the legislature, and 
based upon tlieir failure an advice deprecating an 3 " further legislative 
interference. And yei the Government xirinter’s ink was hardly dry 
iiXiou their report when a counter report came from the butchers of 
Geelong, wiio had bought for slaugliter the experimental bullocks, 
that the animals were all diseased, unfit for human food, and demanding 
back their money. ^ 

While the methods of this eommission can hardlj" be taken as a 
model in all respects for scientific investigations, the evidence finally 
obtained from their experiments was nevertheless convincing, and, 
although the critical period when the disease might have been stamx>ed 
out was allowed to pass without decisive action, the contagiousness 
of the disease is no longer seriously contested. 

INVESTIGATIONS OP PLEURO-PNEUMONIA IN THE UNITED STATES. 

In the United States the exx^erience with xileuro-pneumonia was 
almost parallel with what occurred in Australia. Introduced in the 
vicinity of New York Cit}^ in 1843, the disease appears to have been 
regarded as due to climatic conditions rather than contagion, and 
was allowed to slumber without attracting much attention until it 
was investigated by Gamgee in 1868 and 1869. In the meantime an 
imxiortation of cattle from Holland had carried the disease to Massa- 
chusetts in Maj^, 1859. Although the nature of the disease was 
recognized and brought to the attention of the legislature, the conta- 
gion was allowed to spread for a year before authority was granted 
for its suppression. It was then necessaiy to slaughter 932 animals 
to dispose of all that were knowm to be exposed. 

A year later it was found that some affected animals had eluded the 
commission and that the disease still existed. There now began a 
most remarkable series of delays, obstructions, and efforts on the part 
of misguided pei*sons to prevent the eradication of the xdague. <3pm- 
missionex’s were appointed who did not believe in the existence of a* 
."contagious disease,' ' The governor directed that experiments:';. 

■_ — ^ : — ^ -r- ; . — ' ' 

WeteriBanaii, 1875, p."68L' '' ' 
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to test the question of contagion, and, as so frequently happens where 
scientific methods are not used, these were unsatisfactory. In 18G4 
the board of commissioners had again been reorganized and experi- 
ments were still in progress to test the contagiousness and curability 
of the disease. In 1865-06 it was stated that the commissioners had 
been so far successful that but few cases had occurred during the 
year. The experiments also seem to hare had positive results, as it 
was rexDorted that of six animals exposed four had oertainlj’^ contracted 
the disease. In the report for 1866-67 the commissioners announce 
the extinction of the disease, the last cases having occurred in October, 
1865. 

The contagion which w'as imported at ISTew York was, liowever, 
allowed to exist and spread until, in 1879, an effort was made by the 
States of New York and New Jersey to eradicate it from their terri- 
tory, At this time the infection existed in Connecticut, New York, 
New Jersey, Pennsylvania, Maiyland, District of Oolumbia, and 
Virginia. The efforts of the States were not well sustained and resulted 
unsuccessfully, though they served to attract attention to the danger 
which constantly menaced our cattle industry. The realization of 
this danger led Congress in 1884 to establish the federal Bureau of 
Animal Industry, the principal object in view being the investigation 
of the disease and the adoption of measures for its control. 

There has been much skepticism expi’essed by influential persons as 
to the existence of pleuro-pneuinonia in the United States, and doubt 
as to its contagious character in case the disease were found. Opin- 
ions of this nature were so freely declared that the Commissioner of 
Agriculture deemed it advisable to direct an experiment to be made 
which would once for all settle these questions. According to his 
instructions, new stables were erected upon an island easily accessible 
from the city of New York. There were but fifteen native cattle 
upon this island, and there was no history of any disease ever having 
appeared among them. When the stables were completed eighteen 
cows and thirteen calves were brought direct from Canada, a section 
where no disease having symptoms at all simulating those of pleuro- 
pneumonia had been observed, and were placed in the stables erected 
for this experiment. These animals were thoroughly examined by 
experts and found to be entirely healthy. 

It was believed that by selecting an island where no lung disease of 
cattle had been known, in building new stables on well-drained land, 
and in bringing healthy cattle from a country where the disease had 
never been observed, the conditions of the experiment were such that 
the results would be absolutely reliable. To expose these animals in 
such a manner as to test the contagiousnevss of the malady, five cows 
selected in the city of Brooklyn as being affected with conta- 
gious pleuro-pneumonia were placed in the stable with the healthy 
Ganadian cattle. As a result of this exposure by close association, 
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twenty-two of tlie thirty-one experimental animals contracted pleuro- 
pneumonia between September 30, 1884, and January 3, 1885, a period 
of less than three and one-half months. 

This experiment was convincing as to the existence and contagious- 
ness of the disease. Within a comparatively short period 71 per cent 
of the exposed animals liad become affected, and with a number of 
these the attacks were very acute and typical in symptoms and 
development, while the appearances of the lungs after the death of 
the animals were perfectly characteristic. 

SUCCESS OP EXPERIMENTAL EXPOSURES AND INOCULATIONS. 


This ended the experimentation witli pleuro-pneumonia in the 
United States and furnished an incontestable basis for the rigorous 
sanitary measures which led to the final eradication of the contagion. 
What must appear to every reader as remarkable is the doubt as to 
the contagiousness of the disease which was so tenaciously held in 
every affected country. It appears as though clinical observation 
led more peojile to erroneous conclusions than to correct ones. And 
where such differences of opinion revSiilted from observation, how was 
the truth .to be known ? In every country the resort was finally to 
experimental exposures and inoculations, and the results of these 
have been clear and satisfactory. The measures formulated in har- 
mony with tlie conclusions drawn from the experiments have been 
successful ill extirpating the disease from the United States, Great 
Britain, and other countries, and the question Of its contagiousness 
appears forever settled. 

There have been numerous other questions that have been investi- 
gated, and the effort to discover the active agent of the contagion has 
been persistent and thorough. It has long been known that the serum, 
or exudate, of the diseased lung was virulent, and it has been exten- 
sively used for inoculation with the i)iirpose of conferring immu- 
nity. Tlie microscopic examination of this serum and the attempts 
to make cultures from it by the ordinary bacteriological methods 
failed to reveal any microorganism, and it is only recently that appar- 
ent success has been obtained by making such cultui-es in collodion 
capsules placed in the abdominal cavity of an animal a sufficient time 
for multiplication to take place. The microorganism obtained was 
much smaller than any previously discovered and could not be 
defined with existing powers of the microscope. 

ANTHRAX (or CHARBON). 


Accounts have come down to us from the eai'liest hisi.orical times of 
outbreaks of a plague affecting man and most species of animals 
which are identified by students of this subject with the disease riqw’ 
known as anthrax, earbuneular fever, malignant pustule, or ehar|^n>[;; 
Whether the plague described by Homer in the first book pf ilia^ ! 

1 A 99— 8 
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tlio Hixtli plague of the Egyptians were or were not manifestations of 
anthrax may be open to some question; but by the beginning of the 
Christian era the descriptions became so clear that tliero is no reason 
to dou])t the prevalence of anthrax at that period witli substantially 
the same characteristics as it presents at the present day. During 
the long period of the middle ages frequent outbreaks are noted, 
which, witli the revival of learning and the increasing attention given 
to professional studies, were more often mentioned. The eighteenth 
century is remarkable for the large number of epizootics of this 
nature which occurred in Europe. 

EARLY DESCRIPTIONS OF ANTHRAX. 

As might be expected, the diagnosis at that period Avas far less accu- 
rate than to-day, and it is not difficult to perceive that widely differ- 
ent diseases Arere sometimes confounded under the single term of 
anthrax. Thus, rinderpest was confused with anthrax during the 
eighteenth century and as late as the second quarter of the nineteenth, 
while blackleg, or symptomatic anthrax, and malignant oedema haA^e 
only been differentiated from it in recent years by bacteriological 
researches. 

Ohabert (1782) gaA’e the fii*st systematic description of tlie disease 
and jiointed out the symptoms which Avere peculiar to it. He 
described three forms: (1) Anthrax feATr, or internal anthrax, char- 
acterized by feA'^er Avitliout external swellings; (2) essential anthrax, 
manifested by external SAvellings Avithout iireceding general symp- 
toms; (3) symptomatic anthrax, characterized by fever foiloAA'‘ed by 
external sAA^ellings. The dark color of the blood and flesh, together 
with the seATUuty of the symptoms, and the rapid course and fatal 
termination, Avere characters recognized fi’om the earliest antiquity. 

INVESTIGATIONS REGARDING THE CAUSE OF ANTHRAX. 

As there are numerous and extensive districts AAdiore anthrax has 
heen endemic and enzootic from time immemorial, and as it attacks 
nearly all Amrieties of aiiinials and is readily contracted by man in 
caring for diseased animals, skinning carcasses, making post-mortem 
examinations, eating the infected flesh, handling the skins, or sorting 
the AA^ool, the great number of cases attracted much attention and led 
to constant efforts to discover the cause. The various investigators 
attributed the origin of the disease to about every condition to Avhieh 
the animals could possibly haA^ebeen exposed. Some taught that it 
Avas due to small, badly v-entilated, and unsanitary stables; others 
that it was caused by food of bad quality, forage and grain too 
recently harA^ested, or covered with rusts or molds; still others attrib- 
uted it to the herbage of artificial ijastiires, clover, liieern, and coni; 
yet another class found its origin in atmospheric conditions, such as 
heat and moisture; AA^hile, finally, there Avere tliose who, 
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rcjoeting all of tliese conditions, found wliat tlioy believed to be tli© 
true cause in the conditions of the soil, that is, in the moisture, tlie 
clay, and the lime, which Avere believed to coincide AYitii the areas in 
which the disease Avas enzootic. 

Renault and Reynal, authors of the article on charbon, in the 
‘‘ NouA^eaii Bictionnaire do Medecine, de chirnrgie ct d’h3^giene A^eteri- 
naires,” Avriting as late as 1857, after recapitulating these A'arious 
tlioorics, nah^elj^ admitted that “tlie causes Ayhieh give birth to 
anthrax are still enveloped in a certain obscurity, in spite of the 
researches of AAdiich thej’^ have been the object. Perhaps, eA'cn, it is 
true to saj' that this obscurity results from the large number of these 
researches and the dilf erent xioints of vieAA’^ of the observers AAdio sought 
to study this disease. In fact there are almost as many special and 
different causes Avliich haA'c been assigned to it as there are particu- 
lar treatises on the subject. It is here, aboA’-c all, that the old aphorism 
is true: Quot homines, tot sententia3 [minds as many as the men].” 

Nevertheless, from the beginning of the century physicians had 
obsoiwod that certain malignant pustules in man originated by acci- 
dental inoculation from animals alfected Avith anthrax, or from their 
carcasses, and Barthelemj^ in 1823, succeeded in producing the dis- 
ease in horses and sheep by inoculation and feeding with anthrax 
blood. The f oUoAving j’-ear Leuret communicated the disease by trans- 
fusion of blood from a diseased to a healthy horse. 

These positive results were explained aAva}^ by comparing them Ayith 
the effects Avhich folloAV inoculation Avith pntrefjdng animal matters, 
and the most that was gained Avas the assumption of the putrid nature 
of the anthrax Aurus. 

In 1836 Eilert obtained infection in every case hj inoculation of 
blood from slieep to sheep, from sheep to liorses, and from coavs to 
sheep. The feeding of eloA^er ha^^ AA^hich had been moistened Avith 
infectious blood and afterwards dried in the kSiiu killed tAA-o sheep out 
of three. 

One of the studies of this disease Avas made in 184:2, under the direc- 
tion of the French minister of agriculture, by Belafond, an exceed- 
ingly^ able professor of the Alfort veterinary school. There had been 
for many years an enzootic disease affecting the sheep of La Beauce, 
province of Eure-et-Loir. This is a district with fertile soil, favorable 
to animal production, and where sheep are raised and fed in large 
numbers. There Avas but one obstacle to the maintenance of this 
industry in a prosperous condition — the presence of the disease known 
as sang, coup de sang, maladie de sang, or sang de rate, Avliioh 
destroyed 20 per cent of the animals annually. The first fact obscrA^ed 
by Belafond after reaching this section Avas that the disease most fre- 
quently attacked the animals which were youngest, which had been 
thriAdng in the highest degree, and which promised to be the ih; 
the flock. Considering this fact in connection Avith the fertility el 
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tlie soil, the abundance and the quality of the crops, and the liberab 
:tty of the feeding, Delafond reached the conclusion that the disease 
was only a condition of plethora, an excess of blood circulating in the 
veins, and, above all, a predominance of red globules in this liquid, 
lie analyzed the soil, proving its fertility favorable to the production 
of forage rich in nutritive principles; he analyzed the blood, showing 
this to contain a high x)ercentage of albumin, fibrin, and red globules; 
he analyzed the plant food and found this, as he ];>redicted, having a 
high nutritive value; he examined the sick animals and the carcasses 
of the dead ones, finding the distended blood vessels, the thickness of 
the blood, the frequent hemorrhages, the swollen spleen, the conges- 
tion and dark color of the other organs, all apparently’' uniting to 
estal)iish his theory that the disease was plethora, caused by too rich 
and too abundant food. The frequent development of malignant 
pustules in persons who handled the dead carcasses or their products 
he explained as due to a septic or anthracokl alteration of the blood, 
resulting from insufficient ventilationpf the stables and the iiihixlation 
of putrefactive gases. 

H. Bouley afterwards remarked concerning the above report: 

Nothing proTes better than this document, remarkable for the logic of its 
deductions, but the premises of which were a fundamental error, how difiicnlt it is 
to seize and interpret the relations of things when one has no other basis for 
judgment than that which observaAion alone can furnish. Delafond had found a 
part of the truth when he established a relation between the food supply and the 
ajititude of the sheep to contract the disease. But observation could not conduct 
him further and give him an accurate notion of this maladie de sang. It was 
necessary to resort to experimentation, and it was because he did not invoke this 
me:hod that his researches led him into error, and that he only saw plethora in 
this disease of La Beauce, the identity of which with anthrax was soon afterwards 
recognized. 

It was but ten years later (ISoi?) that Boutet read before the Acad- 
emy of Medicine of France a rex^oid: of an exx^erimental study of this 
disease of La Beauce. He showed that the disease might be com- 
mani(3ated by Inoculation, by transfusion of blood, by direct contact, 
and exceptionally by cohabitation. It was not only communicable 
to sheep, but to horses, cattle, and rabbits. The sang de rate of the 
sheep, the sang, or anthrax fever, of cattle, the anthrax fever of the 
horse, the malignant pustule of man were shown by these inoculation 
experiments to be one and the same disease. It was also shown tliat 
the contagion resided in all the organs and liquids of the body and 
that it might be inoculated from animal to animal indefinitely without 
losing its virulence. Here at last was something definite and tangible 
in regard to this disease, a foundation of fact upon which to build by 
future researches. 

In 1845 and 1846 Gerlaeli had published ];>apers giving accounts of 
further experiments proving the contagiousness of anthrax and show- 
ing the persistence of the contagion in the soil three years after the 
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burial of carcasses of animals dead of tbis disease. In ISoO Rayer and 
Davaine called attention for the first time to the presence in anthrax 
blood of vsmall filiform bodies, in length about twice the diameter of a 
blood globule and without spontaneous movements. In 1855 Pollen- 
dar stilted that lie liad observed since 1849 the little rods mentioned 
by Rayer and Davaine, and that they possessed the histoehemieal reac- 
tion of a vegetable substance. He was unable to determine whether 
there existed any relation between the presence of these bodies and 
the virulence. These rod-like bodies were again mentioned by Brauell 
in 1857, who not only observed them in the blood of men and animals 
which had died of anthrax, but saw them in the blood before death, 
and concluded that their presence confirmed the diagnosis and war- 
ranted the prediction of early deiith. Brauell did not suspect that 
these bodies caused the disease, but, on the contrary, was of the opin- 
ion that they were transformed after death into the mobile vibrios of 
putrefaction. 

In 1860 these little rods of charbon were studied by Delafond, who 
confirmed their significance in the diagnosis and prognosis of the dis- 
ease when they were found in the blood of sick animals. He observed, 
further, that when the blood containing these bodies was preserved in 
small glass vessels in contact with the air they developed in the course 
of four days to two or three times their original length, while preserv- 
ing about the same diameter. In eight or ten days their length was 
quadrupled or quintupled. These exiieriments having satisfactorily 
demonstrated that the anthrax filaments were an organic vegetable 
substance, he tried to obtain a complete development of this organ- 
ism, that is, to make it ijroduce vspores or grains. In this he failed, 
but he concluded it was extremely probable that there circulated some 
time before death in the blood of animals affected with anthrax, mul- 
tiplying prodigiously, vegetable filaments which might develop when 
the blood was drawn from the veins iind placed in conditions favor- 
able to vegetation, producing a very remai’kable mycelium formed 
of numerous delicate filaments. He did not dare to decide whether 
the anthrax rods were the cause or the effect of the disease. JTocard 
and Leclainche remarked that the sarcasm with which these too 
advanced views were received is sufficient to explain his timid 
hesitation. 

APPLICATION OP THE GERM THEORY TO ANTHRAX. 

The publication in 1859 of Pasteur’s memoir on butyric fermenta- 
tion threw new light upon the development and effects of the micro- 
organisms, and led Davaine to apply the “germ theory’’ to anthrax, 
which he did in papers published during the years 18G3 and 1864 
This was a great step in advance, as previous to that time there 
not only ignorance of the cause of anthrax, but of all contagious dfsi-; ; 
eases. The nature of contagion was the bete noire of the ; 

profession. It was the one thing that appeared iinattamahlei 
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tliroiigli the reagents of the chemist or the api^arattis of the mieros- 
eopist. There is consequently no need for wonder that when an 
investigator claimed to have pierced the impenetrahle veil that for 
all time had shrouded this subject, he was met with the most pro- 
iioiiiieed ske]pticism and the keenest criticism. 

For thirteen years the discussion continued without much progress 
eitlier against or in favor of the new theory. New facts were pro- 
duced, some of wMeli apparently had a bearing in one direction and 
some ill the other. Bavaiiie^s conclusion was still but a hypothesis 
or conjecture without iiositive evidence to sustain it. This was the 
condition of the subject when Koch published his remarkably able 
paper on the subject in 1876. He began by a study of the biology of 
the anthrax rods, finding that in the liquids of living animals they 
multiplied rapidly by lengthening and dividing, and that although he 
inoculated them from mouse to mouse for twenty consecutive times, 
no other forms were iiroduced. In the blood and juices of dead ani- 
mals or other favorable nutritive liquids, with admission of air and 
between certain extremes of temperature, they grew into extraordi- 
narily long threads, with the formation of numerous spores. These 
spores, placed in a suitable liquid under favorable conditions, germi- 
nate and produce again the bacillus threads. 

The bacillus threads or filaments are delicate and easily destroyed. 
A few days in an unfaA^orable temperature, a similar period deprived 
of air, diluting the fluid containing them with a large quantity of 
water, or drying the substances containing them was suffioiont to 
destroy their vitality. On the other hand, the spores are very resist- 
ant, and when once formed are capable of existence under the most 
unfavorable conditions. These facts furnished the clew by which 
Koch was able to demonstrate the agency of this particular organism 
in causing the disease known as anthrax. 

^Yhen fresh anthrax blood Avas preserA'Cd without contact with tbe 
air till the filaments died, the fluid at once lost the i^OAver of commu- 
nicating the disease, as shown by inoculation experiments. On the 
other hand, with the admission of air under otherwise identical con- 
ditions, the organism grew, formed simres, and the liquid retained its 
virulence indefiuitely. Again, by admitting air, but by keeping the 
fluid in a 'temperature of 8° R., which preA^ented the formation of 
spores before the rods died, the Aurulenee was again lost. So bj^ dry- 
ing rapidly or by diluting with much water the death of the bacilli 
resulted and the activity of the liquid disappeared. Koch further 
showed that when spores had once formed, neither cold, nor depriva- 
tion of oxygen, nor drying, nor dilution with water any longer 
destroyed the virulence of the anthrax liquids. 

Here was a scientific demonstration of the identity of this micro- 
organism with the actiA^e principle of the infectious liquids. It shoAVcd 
that Avhile the bacillus or its si)ores retained vitality the contagion 
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existed, and when the bacillus lost its vitaliiy without forniing spores 
the contagion disappeared. The eonneetion between the bacillus and 
the eontagioii was established beyond reasoiUi].>le doubt. 

Tlie publication of these facts placed the germ theory of contagion 
upon a solid foundation which neither the storms of eritleisni nor the 
earthquakes of negative evidence have heoii aide to desti’oy. 

The first objection raised to this theory was that wlien the blood 
first becomes Aurulent no bacilli can be discovered by the most careful 
mieroscopieal examinations; if the bacilli were the cause of the dis- 
ease tliey should be apparent as soon as the blood is capable of coin- 
inuiiicating it by inoculation. Pastenr explained this fact as due to 
the difficulty of discovering one or two bacilli in sueli a large surface 
as is made by a drop of blood under the higlier-i^ower lenses. For 
instance, a drop of blood xrressed flat between the object glass and 
thin cover xwesents a surface of one-half inch in diameter; this mag- 
nified only 500 diameters gives a surface with a diameter of 20 feet. 
iVnd this is sufficient to fill the field of vision nearly 1,800 times. The 
accuracy of tliis explanation was proved with culture experiments, by 
showing that wdienever the blood Avas virulent a droj) of this blood 
added to a suitable culture liquid would produce an abundant growth 
of the bacillus. ; 

Tlie distinguished investigator, Paul Bert, took up the subject, and 
read a paper before the Academie des Sciences, in which he showed 
that compressed oxA^gen, Avhich Avas supijosed to kill all living things, 
did not destroy the anthrax Aims, and tliat blood treated Avith it 
Avoiild *still yield an alcoholic extract capable of x)rodiieing anthrax. 
Now, absolute alcohol, as w^ell as compressed oxygen, had been sup- 
posed to be fatal to all life. If, then, the Aims siirAiA^ed both the 
action of comiiressed oxygen and solution in alcohol, he reasoned it 
Avas because it Avas not a living organism, but a chemical agent 
allied, perhaiis, to diastase. 

Once more the genius of Pasteur A^as equal to the occasion, and he 
demonstrated, to the satisfaction of Bert, that although the bacilli 
Avere destroyed by the agents he had used, their spores were not. 
He subjected Bert’s alcoholic extract to microscopic examination and 
proved the presence of large numbers of these spores. Bert after* 
Avards found that such spores imeserved for five months in ordinary 
alcohol Avore as virulent as at first. 

THE GERM THEORY ESTABLISHED. 

The great contest oA^er the germ theory of disease ayrs settled by 
the experiments reiiorted in 1876 and 1877, and the Avay was open fo 
apply this great discovery to practical medicine. What a roA^olntibn 
ill medical thought and iiractiee has resulted can only be appreciated 
by comparing the text of medical works of tAventy-five years ago with 
that of the present day. There AA^ere some individuals, however, who 
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eoiild not nnderstairicl the ditTerence ]>etween x^ositive and negative 
evidence, and who did not for years fully' grasp the fact that the germ 
theory was estahllslied. These xjcrsons continued to raise objections, 
and some of them are still telling us that investigators have gone mad 
over Inicterlologieal studies and that the whole structure which they 
have raised during the last quarter of this century is doomed to crum- 
ble and disapx>c^^i^‘- Such objectors can have little effect upon tlie 
progress of science at this day, since every student has learned tliat 
a fact once established by x>ositive evidence is as solid as the moun- 
tains and endures for all time; yet, many will die without accepting 
the germ tlieory, just as numerous contemxioraries of Harvey died 
disbelieving in the circulation of tlie blood, but the recorded facts 
and the demonstrations of the germ theory will stand, as Harvey’s 
discovery has stood, and it is as fruitless to inveigh against them as 
to attemi^t to sweei^ back the rising tide with a bi'oom. 

Alany i:u*aetieal results in the treatment of anthrax outl^reaks have 
f<>llowed the discovery that it is caused by a X)articular microscopic 
organisju whieli w'e now know' as the Bacillus aniluxieis. It has been 
re<?ognized that this bacillus may multiply in tlie soil and in stagnant 
water; that its spores may retain their vitality and virulence after 
remaining in the earth for many j^ears; that these spores form in the 
carcasses of dead animals and are brought to the surface from the 
pits where such carcasses are buried through the agency of earth- 
worms; that disinfection, as it was practiced previous to 1S7G, was 
ineffectual in destroying the spores of this microbe, and that more 
active agents w'ere recxiiired ; that the essential condition wdiich keex)S 
up the disease is not the character of the soil, not the condition of 
the atmosphere, not the defects of the stable, but the presence of the 
bacillus in the soil of the pastures and ui^on the forage gathered from 
infected fields; and, finally, that the bacillus may be attenuated ami 
form a vaccine which will in most cases grant immunity and protect 
animals from the infection. The use of this vaccine is inenmsing, 
and has reduced the mortalitj' in the infected districts from an aver- 
age of 10 per cent with sheep to less than 1 per cent, and from 5 per 
cent with cattle to less than one-half of 1 per cent. 

ELAOKLEG (SYMPTOMATIC ANTHRAX). 

Tliis disease, wiiich is characterized by a rapidly developing swu>ll- 
ing, with the abundant formation of gas in the tissues of the affected 
part, is seen principally in cattle, and until recent years was suiiposed 
to be identical in cause and nature with anthrax fever. The swelling 
appears most frequently in the upper part of the limbs, and wiieu cut 
into is found filled and very dark in color; hence, the name 

blackleg, by it is coinmonly known in the United States. It is 

a cdmnion disease and almost invariably fatal. 



KKOWX.EDGE CONCERNING ANIMAL DISEASES. 


121 


DESCRIPTIONS OF BLACKLEG FROM OBSERVATIONS. 

When Chahert wrote his chissical description of anthrax in 178:2, as 
we liave already seen, he divided it into three clinical forms: (1) An- 
thrax fever, or internal anthrax; (2) essential anthrcix, inaniLested by 
external swellings without j)recedjng symptoms of fever; (ij) symp- 
tomatic anthrax, beginning with fever and soon followed hy external 
swellings. In the iii^st division there could oiilj'' ])G included cases of 
true anthrax, but in the second and third divisions there were brought 
together those forms of anthrax in which the virus penetrated the 
skill or mucous membrane and formed a visible swelling at the point 
of entrance, and also the swellings due to the contagion of an entirely 
distinct disease now known as blackleg, or symptomatic anthrax. 

In general, tlie anthrax swellings precede the fever, wliile with black- 
leg the swellings frequentlj^ precede and often follow the fever. 
Chabert'S classification, while a great advance from tlie ideas of his 
predecessors, was in this respect artificial and inaccurate, but was 
nevertheless the accepted interpretation of the facts for nearly a 
centiiiy. 

There was little advance in the knowledge of this subject until 1856, 
when Walraff described an emphysematous form of anthrax, thus 
calling attention to the essential difference between the clinical symp- 
toms of the anthrax and blackleg tumors, but he apparently did not 
suspect that they were distinct diseases. Bollinger in 1873 and Feser 
in 1875 pointed out marked differences, and Schindler and Weber in 
1876 again called attention to the disease characterized by these 
'emphysematous, or gaseous, tumors, and expressed their opinion that 
it should be differentiated from anthrax, since no case of its trans- 
mission to man had been observed, although the skins of affected 
animals were utilized, and the flesh even was consumed l)y the inhab- 
itants of the infected districts in the Alps. 

These opinions were not generally accepted, or at the best were 
regarded as of the nature of conjectures rather than demonstrations. 

The divei*gent views expressed by different authorities and the 
apparent iiieoiisistency of the observations served to increase the con- 
fusion ratlier tlian to bring order and liglit into the controversy. It 
had ]>eon observed that anthrax fever was often communicated to the 
men wiio handled the carcasses or skins of animals which had died of 
the disease, and that such accidents never occurred from the emphy- 
sematous tumors of symptomatic anthrax. In attempting to learn 
the reason for the transmission in one case aiul api^arent noneonta- 
giousness in the other, when both were regarded as essentially the 
same disease, inoculation experiments were made which showed that 
anthrax fever was regularly communicated from animal to animal by 
inoculation with the blood of an affected animal, while the blood ot. 
animals affected with symptomatic anthrax was not virulent, and 
material from the diseased tissues failed to communicate the disease 
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in tlie great majorit}’ of ca>ses. Did tliese facts indicate that two dis- 
tiiiet and separate diseases existed wliere but one had previously boon 
recognized ? or, did they sixnidy mean that in anthrax fever the disease 
was generalized and the contagion circulating throughout tlte body^ 
while ia sym];)toinatlc anthrax the contagion was localized in the 
swelling, which was the principal symptom of tlio inorl>id condition, 
and that it was here niodihed by septic eoinplictxtlons? 

THE NATURE OP ANTHRAX DEMONSTRATED BY EXPERIMENTS. 

Tills question could not be answered by observation alone, nor were 
those who attacked it by experimentation ablo to solve the difficulties 
until the inspiration which followed from the investigations of Koch 
and Eusteur pointed the way. The demonstration that the BaeiTlus 
anilimeis is tiic cause of anthrax fever, the clear description of its 
form and biological eharaeters which enabled the investigator to 
identify it with certainty, and the methods of cultivating and study- 
ing bacteria introduced at this x>criod made it possible for Arloiiig, 
Conievin, and Thomas to carryout the brilliant series of exx^eriments 
w'hieli demonstrated that anthrax fever and symptomatic anthrax 
were entirely difTerent and distinct diseases. 

These investigators publLslied their first pai:)er in 1879, three years 
after Koch had shown that anthrax fevei* was caused by the Bacillus 
anthmeisy and when it was well known that the bacillus was easily 
found in the blood and tissues of animals which had died of that disease. 
They aiiiiounced that careful microscopic examination and cultures, 
according to Pasteur\s method, failed to reveal the Bacillm anilmicis 
in the tumors or in the ])lood of animals affected with blackleg eitlior 
before or after death. They also made thirty-four inoculations, using 
three young cattle, three sheep, two liorses, and twenty-six rabbits 
and mieo. All of these failed to communicate the disease. They 
therefore concluded that neither the blood nor the liquids of the 
tumors or affected lymphatic glands, in cases of symptomatic aiitlirax, 
contained either the Bacillus a^ifhracis or its spores. 

In later communications it was shown that blackleg is inoculfible 
from animal to animal, and that the failures of the earlier inocu- 
lation experiments were partly clue to the use of insusceptible animfds. 
Cattle, sheep, goats, and guinea pigs readily contract ihe disease. 
Horses, swine, dogs, eats, rabbits, and fowls are either immune or 
have a great power of resistance toward this virus. Even cattle, the 
species in which this malady develoi^s most frecxiiently under natural 
conditions, are not susceptible at all ages. Calves under three months 
old and cattle over four yearns were found to have a high resisting 
power. 

It was also necessary to determine experimeutally the parts of the 
body in which the virusexisted in most concentra ted form. The blood 
is not virulent until just before death, and then, like the scrum from the 
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tissues snrroundingtiietiimors, often fails to communicate tlie disease. 
The liquid of greatest virulence is obtained from the most discolored 
and darkest jiarts of the tumor, though the bile and amniotic liquid 
are both quite active. Further, it was found that a certain dose of 
virus must be used, and tliat this should be inserted into favorable 
portions of the body in order to obtain uniform results. 

Microscopic study of the virulent liquids revealed the constant pres- 
ence of a rod-shaped microorganism, which is endowed with power of 
active motion and having iii.manj" cases a spore at one end. The first 
attempts to cultivate this germ were not successful. It would not 
multipl}’ in the presence of oxygen, as it belonged to that class of 
organisms kno'vvn as anaerobic, and it required liquids of special com- 
position to favor its growth. These difficulties overcome, it was found 
that the bacillus could be grown through many generations and 
retain its virulence indefinitel 3 ^ with pi'oper conditions of environ- 
ment. 

BLACKLEG AND ANTHRAX COMPARED. 

The bacillus of blackleg differs remarkabl}" in some respects from 
that of anthrax. While the form er is anaei'obic and forms spores within 
the bodj^ of the living animal, the latter is aerobic and can onl}- form 
spores after it has come in contact with the air. These peculiarities 
in the microbes explain the remarkable differences in the resisting 
pov/ers of the two forms of virus under varying cond itions. The spoi’e 
being the resting stage of the bacillus and the form in which it is most 
resistant to unfavorable conditions, it is clear that, if this micro- 
organism is the true cause of the virulence, the virus should retain its 
active properties longer and be more difficult of destruction when it 
contains spores than when rods alone exist. This is exactly" what was 
found to be the case, and it explains why a disinfectant which will 
destroy the contagion at one time will not do so at another. 

The contagion in fresh anthrax liquids, as thej^ contain no spores, 
is destroyed in a few minutes bj'' a temperature of 5S° C. , while fresh 
blackleg virus, alwaj’s containing spores, requires a temperature of 
100° C. for twenty minutes to produce the same effect. And on 
account of this ever-present spore the blackleg virus more surely 
resists the influence of putrefiiction and other unfavorable condi- 
tions, and is therefore one of the most difficult to eradicate of all the 
known forms of contagion. 

Comparing anthrax and blackleg experimentally, it was found that 
the former was easily eommuiiicated by scarifications or pricking the 
skin with a lancet charged with the virus, while the latter was only 
exceptionally transmitted in this manner. When inoculated into the 
connective tissue the local lesion produced by anthrax virus in most 
cases consisted of a small inflammatory area, with slight aceouipany- 
ing oedema, while blackleg* virus similarly inoculated caused an toosv 
moiis swelling, with abundant oedema. Again, the inoculation with 
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anllirax virus into the veins is more dangerous than when inserted 
into the connective tissue, and i>s fatal vdth infinitesiinal doses. On 
the contrary, blackleg virus may l)e inoculated into the veins in nuich 
larger doses than into the connective tissue Avithoiit x>roducing fatal 
effects. It was shown that one attack of eitlier of these diseases 
granted imnmnity from that particular contagion, but that an attack 
of anthrax did not protect from blackleg nor did an attack of black- 
leg protect from anthrax. 

REMEDY FOR BLACKLEG. 

Tlxe above experimental studies consequently established the fjict 
beyond controversy that two distinct diseases had previously been 
grouped togetlier; that the germs of these two diseases were distinct 
and very different in their biological characters, and that different 
measures were required for their control. 

These investigators did not stop at this point, liowever, but con- 
tinued their researches with a view of finding a prophylactic tr(^at- 
ment. The remarkable success of Pasteur in attenuating tlie virus 
of anthrax and fowl cholera led them to endeavor to produce an 
attenuated virus, or vaccine, for blackleg. This was finally aceom- 
plivshed by diying the virulent flesh and afterwards reducing it to a 
powder and subjecting it to a temperature between 85° and 100° 0. 
for a sufficient time to x>roperly reduce its activity. This vaccine, 
perfected by years of experience, is now in use in most parts of the 
world. It is supplied by the Bureau of Animal Industry to the stock 
raisers of the United States to the extent of luilf a million doses a 
year, and where used has reduced the losses on infected pastures from 
10, 15, or 20 per cent, which annually occurred before using, to l<?ss 
than 1 per cent per annum. 

This great practical triumi)h in the control of an infectious disease 
is due entirely to the application of the experimontal method. Wit h- 
out experiments upon living animals and confined to clinical observa- 
tion, it was impossible to determine whether anthra.x ami blackleg 
were essentially identical in nature or whetlier they were divStinct dis- 
eases, and mucli less was it possible to isolate and identify the germ 
or so to change the activity of this organism as to transform it from 
one of the most deadly oi‘ganisms to a harmless protective vaccine, 

TEXAS FEVER, SPLENETIC FEVER, OR SOUTHERN CATTLE FEVER. 

HISTORY OF TEXAS FEVER. 

In 1814 we find the first known accounts of a disease being dissem- 
inated by apparently healthy cattle from certain districts in tlie 
Southern States when these cattle were driven North to market* 
Attention was at that time called to this phenomenon by Dr. Janies 
Mease in a lecture before the Philadelphia Society for Promoting* 
Agriculture, who stated that the cattle fi*om a certain dist:ri<it in South 



KNOWLEDGE CONCERNING ANIMAL DISEASES. 


125 


Carolina so eertainl}^ diseased all otliers 'vvitli which they mixed in 
their progress to the Nortli that they were prohibited by the people 
of Virginia from passing through the State; that these cattle affected 
others while thej^ themselves were in perfect health, and that cattle 
from Europe or the interior taken to the vicinity of the sea were 
attacked by a disease that generally proved fatal. In a paper read 
before the same society in 1825 he says: ‘‘The ciremnstance of cattle 
from a certain district in South Carolina affecting others with this 
disease has long been known.” 

The precise locality from wliieh these cattle originated, or its extent, 
ho was, however, unable to ascertain, notwithstanding inquiries upon 
the subject. 

Dr. Mease gave an account of an outbreak of this disease which 
occurred in 1796 in Lancaster County, Pa., as a result of South Caro- 
lina cattle being brought and sold there. These cattle were penned 
over night in a plowed field and did hot come in contact with the 
cattle on the f ainn ; nevertheless, the latter commenced dying a short 
time afterwards. In every instance where sold they communicated 
the disease to the cattle with which thej- mixed; The symptoms were 
loss of appetite and weakness of the limbs, amounting to inability to 
stand; when they fell, they would tremble and groan violently. Some 
discharged bloody urine, others bled at the nose. On being opened the 
kidneys were found inflamed and sometimes in a state of supiniration. 

Many similar outbreaks occurred in Xorth Carolina, Virginia, and 
Maryland in the first half of the century, but the accounts of them 
are too meager to be of use. Legislation was enacted in North Caro- 
lina, however, as early as 1837 to prevent the driving of cattle into 
that State from either South Carolina or Georgia betv/een the first day 
of April and the first day of November; also, to i)revent cattle from 
being driven from those parts of North Carolina, where the soil is 
sandy and the natural production or growth of timber is the long- 
leafed pine, into or through any of the highland parts of the State, 
where the soil or growth of timber is of a different kind, between the 
dates already mentioned. 

Very little more was heard of this disease until about 1850, when 
cattle bred in Texas began to be driven 'tliroiigli Arkansas, Missouri, 
and Kansas for distribution to feeder’s in those and other Western 
States. A mysterious and highly fatal disease then appeared along 
the great roads, highways, or trails over which these cattle were 
driven, destroying about 50 per cent of all the native cattle. Persons 
living near the fording places lost as high as 90 per cent. It was two 
years before the origin of this disease was traced to the Southern cattle. 

From 1856 to 1860 many Texas cattle were driven into the States of 
Kansas, Missouri, Kentucky, lovra, and Illinois, and it was stated that 
the native stock in the sections to which they were taken were swept^ 
away by a “dry muiTain.” An epizootic under such circumstance^ 
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Wa*s so uiiexx:}eetccl and eontrarj^ to all xn'evioiis exx^erionee that at 
ilrst llie soiii'ce of the disease vras not siisx)ected, and wJien tlie South- 
ern cattle ^veve accused there Vvcre many who looked upon their i)res- 
ence as a mere coincidence* However, by ISGl the conviction that 
Texas cattle disseminated disease became so strong tliat laws were 
enacted by the States of Kansas, Missouri, Kentucky, and Illinois 
regulating the movements of Southern cattle. 

The disease ceased in tiie^je States during the civil war and its rav- 
ages had apparently been forgotten, wdieii it reappeared during 18C6, 
1SG7, and 1SG8 with the hrst droves of cattle from Texas. There was 
little attention given to it at first, as the number of cattle driven in 
ISCCf and 18G7 ai^pears not to have been very large. In 18G8, how- 
ever, the markets and other conditions were more encouraging to 
those who handled this class of stock, and large herds of Texas cattle 
were sold for feeding in Illinois, Indiana, Ohio, Pennsylvania, Kew 
York, and otlier Northern States. 

As the Iiot weather of summer came on the disease broke out where* 
ever the Southern cattle had been taken. Of 320 head of native stock 
shii>X)ed from one farm to the East for slaugliter, 224 died before they 
reached their destination, and the remainder were said to have been, 
sent to the rendering tanks. At the little town of Tolono, III., from 
15,000 to 18,000 Texan cattle were landed. The fever commenced its 
destructive wwk about July 20, sweeinng away nearly every native 
animal of the bo\dne race in that section. Nine hundred and twenty- 
six head of cattle died in that township, which x)olled but a trifle over 
200 votes, and o,000 head succumbed in the county. Within 2 miles 
of the Chicago stock yards, according to the report of tlie medical 
oifiecr of the city, but 1 cow escaped, 161 animals having i)erishGd, 
In the vicinity of Loda, 111., it was estimated that not less than 1,800 
cattle died. In Warren County, Ind., the losses reached about 1,500 
head; in Jasper County, 400 head; in Marion County, 100 head. 

These losses are simply examides of what was occurring in many 
parts of the Northern States. The disease was soon ti'aced to the 
Southern cattle, and in the absence of sx^ecific knowledge concerning 
its character there was great alarm as to the extent to which it might 
sxu'ead and its effect upon the public liealth. While the direct loss 
from the disease was very heavy and brought disaster to many indi- 
viduals, the contagion was fortunately one whiclidid not spread from 
the sick native cattle, and wms consequently self-limited. It was 
also a disease that is not communicable to the human species, and 
hence did not ax^preciably affect the public health, 

INTESTICiATIOKS OP TEXAS FEVER BY THE UEPARTMENT OP AGRICULTURE AND 

BOARDS OP HEALTH, 

The excitement and interest aroused hy the outbreak of 18G8 led to 
extensive investigations by the Department of Agriculture and by the 
boards of health of Chicago and New York. These I’csearches were 
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sufiTicient to establish the syniptoiBS, tlie post-mortem lesions, and 
some of the peculiarities in regard to the transmission of the disease. 
It was shown that there was intense fever, with a temiDerature rang- 
ing from 105° to 110° F., accompanied by great weakness and pros- 
tration. Tlie ears and head drooped, the hind legs were advanced 
nnder tlie body, and the fetlocks were partially flexed, constituting, 
when taken together, a more or less characteristie attitude. The 
mine, at first tinged with red, became deeper colored, nntil it liad the 
appearance of undiluted venous blood. On post-mortem examination 
the liver and spleen were found to be the organs most seriously 
affected. Both were congested and enlarged. In the liver there was 
bile-stasis in the ultimate biliary canaliculi, which were found dis- 
tended and occluded, while the spleen was greatly engorged with 
]>lood, and its interior was transformed intp a dark semifluid mass. 
The kidneys, also congested, x^resented numerous blood extravasa- 
tions in the x)elvic portion. 

A study of these symx^toms and lesions threw little light upon the 
nature of the disease. The condition of tlie si^leon suggested tlxat it 
might be allied to anthrax, but there was an absence of the gelatinous 
exudations seen in that disease, and, moreovei', there was no ease of 
the transmission of the maladj’- to mankind. The course of the dis- 
ease was also longer than in anthrax fever. A consideration of the 
X)henoraena observed relating to the transmission of the contagion 
only served to deepen the mysteiy. The cattle from the South which 
brought the disease were themselves ax^parentl}^ healthy. The sick 
Northern cattle did not communicate the disease. The contagion in 
most cases was confined by ordinary farm fences, and, indeed, it 
apx)eared to be the ground over which the Southern cattle had trav*- 
eled rather than the cattle themselves w^hich was dangerous to vsus- 
ceptible animals. And this infected ground retained its power to 
communicate disease until it was xiurged by the frosts of ai^xiroaehing 
winter. 

Strange to say, the xm-stures did not always become dangerous 
immediately after the Texas cattle had traveled over them. In some 
cases it was observed that susceptible cattle had fed upon such pas- 
tures for a month or more after the Texas cattle had left them, and 
had then been removed to other fields without sustaining any injury, 
while other Northern animals of the same lot allowed to remain a few 
weeks longer suddenly developed the disease in a most violent form. 
IIow different from the phenomena of other contagious diseases were 
these manifestations! and how inexplicable in the light of the medical 
knowledge of that day! Of what did this contagion consist that it 
could be x^roxi'agated by well animals and not by those affected with 
the disease; that it could remain upon pastures inactive and resist 
sun and rains for weeks and then suddenly attack in the most viru- 
lent form all Northern animals that so mu6h as walked across thenpii 
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wliile it respected the animals from the South? Surely they were 
justilled who called this a “romance in pathology,” since these phe- 
nomena were without precedent and to the most enlightened appeared 
incredible. 

These investigations of 18G8 and 1860 established the more appai'ent 
characteristics of the disease, though for sixteen years afterwards 
there were scientific men who tried to prove that no such disease 
existed. During all this time the cattle driven from Texas and 
Indian Territory to the Northwestern States and Territories for graz- 
ing left a deadly trail behind them, which was destructive to the 
native cattle that crossed it. The stock yards and stock cars became 
more and more infected, and cattle iiurchased in the public markets 
and taken back to the farms for feeding w^ere in so many instances 
fonnd to have contracted the disease that purchasers avoided such 
places as much as possible. Even our export cattle that were given 
the greatest care en route became infected, and as many as two or 
three hundred w’ould sicken on a single ship. This brought Ameri- 
can cattle into disrepute and threatened to lead to annoying restric- 
tions or even prohibition by foreign governments. 

TEXAS-FEVER DISTRICT DEFINED AND EFFORTS TO SEPARATE INFECTIOUS CATTLE. 

The almost intolerable condition described above existed wlien the 
writer took up the study of Texas fever in 1879. 

The first questions w^ere: How shall this difficult problem be 
attacked ? and, what methods of investigation shall be adopted ? One 
question that appeared possible of solution had reference to the extent 
and the exact boundaries of the district from which the cattle came 
that spread the contagion. This could be determined partly by col- 
lecting all the information possible, as to outbreaks of Texas fever in 
the Northern States and ascertaining exactly where the cattle came 
from which caused them, and partly by ascertaining the sections of 
the Southern States where Northern cattle imported to improve the 
stock were liable to die with acclimation fever, a disease w^hicli the 
writer had showui to be synonymous with Texas fever. 

By pursuing these lines of investigation a gi*eat section of the 
country was found to be already invaded by the inf ection. This sec- 
tion included half of Virginia, the greater part of North Carolina, 
all of South Carolina, Georgia, Florida, Alabama, Mississippi, Loui- 
siana, Arkansas, and large portions of Tennessee, Indian Territory, 
and Texas. The defining of this district made it possible to sepa- 
rate the infectious cattle in the cars and pens, wiiile in transit, from 
the Northern susceptible cattle, and thus tended to lessen the spread 
of the contagion. However, there were many difficulties in enforcing 
regulations for this purpose, as there was no way of distinguishing 
between these dilferent classes of animals when they reached their 
destination, and the waybills and car marks could not be implicitly 
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relied upon. It was also desirable to know of wliat tlie eoatagioii 
consisted, how it was disseminated, what dislnfeetants ef)uld b;;* used 
to destroy it and in what strength tliese should l>e present to be 
active, what was the true ix-?riod of ineuliation, wliat measures could 
be adopted to reduce the losses among pure-bred cattle taken to the 
Southern States to improve the stock, and what safeguards could be 
thrown around cattle from the infected district when taken IN'ortli for 
grazing so that tliey tvoiild not destroy the animals in the sections to* 
which they were permitted access. 

The people of the South said: “ What right have you to put restric- 
tions upon our cattle when they are going to market? Tliere is no. 
disease among our cattle; and if the ISTortheni cattle sicken and die,, 
the loss should not be charged ag*ainst our healthy cattle, the presence 
of which in certain cases was probably a mere eolncidence.’' These- 
arguments were difficult to meet, doubly so wdien the eases went to- 
the courts, and it became necessary to explain the part played by 
the Southern cattle in originating the disease. Here, as in many other 
cases, observation of the outbreaks which developed spontaneously 
failed to reveal the mysteries, and it was necessary to question and 
cross-question nature through experiments in order to obtain the 
information which she withheld from the ordinary observer. 

CONJECTURES AS TO MANNER OF DISSEMINATION OF TEXAS FEVER. 

There were numerous conjectures as to the manner in which the^ 
contagion was disseminated. Some thought that in driving the*. 
Southern cattle such long distances their feet became worn, sore,, 
and ulcerated, and that the discharge from these ulcerated surfaces, 
poisoned the grass and developed contagion. It was believed that- 
this hypothesis was confirmed hj the known fact that the Southern 
cattle apparently lost the power to transmit the disease after they had 
been upon the Northern ranges sixty to ninety days. Another con- 
jecture was that the contagion resided in the saliva and was dis- 
tributed over the grass while the infectious animals were grazing. It 
was also contended by some that the Texas cattle liecame infectious, 
by drinking from pools of stagnant watei', particularly that which 
contained alkali, and that the infection was distributed with the- 
urine and excrement. Still another conjecture was that the ticks, with 
which most of the Southern cattle were covered, passed from these to* 
the Northern animals, and the latter, not being accustomed to their- 
bites, became affected with and died from the irritation and fever thiiS' 
induced. A modified form of this hjqiothesis was also held, to tlm 
effect that the ticks dropped from the Southern cattle laid their eggs: 
in the grass; that myriads of young ticks hatched, covered the herb- 
age, and were taken into the stomachs of the cattle with the food,, 
causing inflammation of the digestive organs, fever, and death. 

How were we to decide which, if any, among these divergent views^ 

1 A 90 0 
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was tlie correct one? The writer was asked to make a liasty exa-iii illa- 
tion of the subject and prepare a prdiminary report for p™ .blieation. 
This he did, and it is at least instructive as to methods to read his 
views coneeriiiiig the part played by the ticks iktlie transmission of 
the contagion. The following appeared to be extremely good argu- 
nients at the time the report was written (1880): 

The ikli f?i eor i^.—One of the most widely spread opixiions in regard to the causa- 
tion of Southern fever is the pathogenic influence of the ticks with which Southern 
cattle are generally covered and which migrate in large numbers to the bodies of 
other cattle with which they mix. But the acceptance of this view is simply an 
evidence of the desire of the human mind to explain the origin of mysterious 
I>heiiomena, The same princiide is exhibited in the popular views regarding the 
pathogenic nature of hollow horn, holloiv tail, uvlf teeth , blade teeth, hoolcs, etc*, 
none of which have the least foundation in fact or reason. The tick theory 
scarcely explains a single one of the many peculiar phenomena of the disease. 
Ticks are found everywhere, hut are simply more numerous at the South. Their 
attacks are not confined to the latter half of the summer, nor would they be likely 
to remain on a pasture from .spring till August without doing harm and then 
suddenly cause an outbreak of the disease. Again, the xmst-mortem examination 
plainly indicates the cause of the disease to be aii agent taken into the circulation 
and causing the most important changes in the composition of the blood. 

Alas, for the limitations of luiman observation and reasoning when 
we fail to establish our premises by rigid experimentation ! It has 
since been shov’n by experimeut.s, outlined by the writer and carried 
ont successfully by his direction, tliat the ticks do transmit tlie eon- 
‘ tagion of Texas fever, and that all of the mj'steries connected with 
this transmission are explained by an accurate knowledge of the 
biology of the particular tick involved {Booplulus hovis)^ and of the 
other i)arasite {Pyrosoma higentlnum), whicli cooperates to produce 
the ixatliogenie eifeet. 

EXPEPwIXENTS TO DETEEMINE THE CAUSE AND DISSEMINATION OF TEXAS FEVElt. 

The first step toward revealing tlie nature of the disease was evi- 
dently to determine if it could be inoculated from animal to animal. 
If this question were deckled in the affirmative, it would be possible, 
by continuing the inoeniatioii experiments, to determine how widely 
the virus was distributed through the body, and with wliat secretions 
or excretions it was dis.seminated by the affected animal. It might 
also be possible to identify a microorganism as the essential cause 
and to study its biology. 

With these purposes in view, the writer, in 1879 and ISSO, inoculated 
six head of cattle and drenched three with liquids that appeai'ed most 
likely to contain the contagion. Twm of these animals had an attack 
of fever, one being so seriously affieeted that it became quite weak 
and emaciated. In 1882 three more animals were inoculated, one of 
which became sick in ten days and died three days later of acute 
Texas fever. This was the first demonstration of the inociilability of 
the disease, and it proved that a mixture of blood and splenic pulp 
contained the contagion. 



KNO^^T.EDGE CONCERNING ANIMAL DISEASES. 


131 


111 1SS6 Dr. Sniitli, in stiidyinj^* niicroseoxiie preparalioiis from tlie 
spleen of an animal lliat liad died of tlie disease, ol iserved peenliar 
bodies in the red corpuscles wliicli were suggestive of parasitic niicro- 
organisms. In 1SS8 and ISSO further studies of these bodies were made, 
will ell led to the conclusion that they were protozoa. As the most 
prominent feature of the disease v^'as found to lie a ])reakiiigdown and 
destruction of the red corpuscles, and as these pariisites existed filniost 
exclusively in the red corpuscles of the blood, tliei'e was some reason 
to think they might be the cause of the disease. 

At this period, having completed the survey of the permanently 
infected district, the writer observed that this district corresponded 
almost exactly with the liabitat ot the tick {Boopliilus horLs), whieli 
was almost invariabl}" found to infest the cattle that were capable of 
transmitting the disease. Taking this coincidence, -Nvitli the strong 
belief held by many cattle men of experience, that the ticks liad sonie- 
thing to do with the iiroduction of the disease, it was determined to 
have this asiieet of the cx^iestioii fully investigated. Dr. F. L. Kil- 
borne, who Avas at that time in charge of the Bureau experiment sta- 
tion, AA^as consulted and giA^eii explicit instructions to cany through 
one or more series of experiments Avith this object in AueAv. The first 
experiments Avere made in 1880, and the result aa’us : ( 1 ) That Northern 
cattle i^astured in a field Avith cattle from the infected district Avhich 
Avere infested AAdtli ticks contracted Texas feA^er ; ('2) that Northern cat- 
tle pastured in a field Avitli cattle from the infected district that AA’ere 
carefully freed from all ticks by hand picking did not contract Texas 
foA'er; (3) that Northern cattle pastured in a field Avliere no cattle 
from the infected district had been, but over AAiiich had been scattered 
a large number of ticks, contracted Texas feA^er. 

The result of these experiments was a distinct and posith^e advance 
ill our knoAAdedge of the disease. It aa^us now kuoAAui (1) that the dis- 
ease Avas inoculable; (2) that the blood of diseased animals contained 
a microscopic protozoan parasite; (3) that ticks iiieked from Southern 
cattle and spread upon pastures Avere a means of communicating tlie 
infection. 

It AA^as next inxiiortant to learn in Avhat manner the ticks coiiA^eyed the 
contagion. From a medical point of augaa^ the most plausible theory 
Avas that tlie biting parts of the ticks became soiled Avith the blood of 
the Southern cattle, and that these contaminated ticks, migrating to 
susceptible cattle, carried the Adrus and inserted it Avhen they began 
sucking blood from the latter. A study of the life history of tlie tick 
shoAA^ed, howeA^er, that this theory aaiis not consistent Avith the facts. 
The ticks do not leaA'e one animal and go to another. Wlien they 
are once upon an animal thej^ remain there until they become mature, 
and then they drop off, lay their eggs on the surface of the ground, 
and die. There is no opportunity for this parasite to carry blood 
directly from the Southern to the Northern animal and Inoculate it. 
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Aiiotlier liypotliesis Avas tliat Avitli tlie blood sucked from Soutliern 
cattle the tick took into its body the \drus of the disease, and that 
wlieii the motlier tick died and became disintegrated upon the 
tures the contagion was liberated and tlie grounds infected. This 
supposition was entirely demolished by expeidments, winch pi*oved 
that the disease was caused by young ticks hatched from the eggs of 
tlie mature ticks which developed ux3on the Southern cattle, that is, 
the contagion is in some manner transmitted from the adult tick 
through its egg to its progeny, and this progeny has the power of 
inserting the contagion into the circulation of the cattle upon which 
it happens to fasten itself. 

These facts threw much light upon the prox^agation of tlie malady, 
but they were not sulhcient to establish a scientific theory exxilaining 
the transmission. Indeed, it was yet to be proved that the Southern 
cattle carried the x^rotozoa in their blood. Microscopic examination 
was not sufficient to decide the question. A few minute lioiiits were 
observed in the red corpuscles of Southern cattle, but these points 
were much smaller and far less numerous than the pi*otozoa in sick 
Northern cattle. The Southern cattle, besides, were in good health, 
and it seemed imxirobable that they harbored so deadly a parasite. 

There was but one waj- to decide as to whetber Sonthern cattle car- 
ried this contagion in their blood, and that was to inoculate suseei^ti- 
ble Northern cattle with the blood of Southern cattle. This exx3eid- 
ment was made, and it demonstrated that a comx)aratively small quan- 
tity of blood from a Soutliern cow, injected under the skin or into the 
veins of Northern cattle, x)roduced an acute attack of Texas fever. 
In Northern cattle infected in this manner the XR’otozoa ai^x^eared in 
the blood corx)nseles with the same characteristics as when the infec- 
tion occurred through the medium of ticks. There could no longer bo 
any doubt that the blood of cattle from the infected district contained 
the contagion of Texas fever. 

It was now imxoortant to decide how long Southern cattle carried 
this contagion in their blood after leaving the infected district. 
Again, it Avas necessary to resort to inoculation, as tlie microscox^o 
was x^oweiiess to decide. The first experiments had been made with 
the blood of cattle immediately after they had been brought from the 
South. In the next experiment blood was used from an animal that 
had been away from the infected district seventy-four days. This 
also produced disease. In succeeding years experiments Avere made 
. by inoculating with the blood of cattle that had been under observa- 
tion, Avitli no chance for reinfection, for one year, two years, three 
years, four years, fiA-e years, six years, and seven years, and in every 
case the disease Avas produced. It was concluded, therefore, that this 
eoiitagion once introduced into the blood of cattle remained there in 
an actlA^e condition throughout the aiiimaTs life. 
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THE PRI^X‘IPAL FEATURES OF TEXAS FEVER, 

We were now lu a position to understand and explain the principal 
features of tills disease, that is, it was plain that cattle in the infected 
district carried in their Idood the contagion of Texas fever; that this 
contagion was in reality a protozoan organism called the Fynisoma 
higemtnum^ analogous to the parasite of human malaria; that this 
parasite was transferred to susceptible cattle outside of the infected 
district by the Southern cattle tick Boophiliis horlsj that Southern 
cattle, although carrying the contagion, were harmless unless infested 
by this particular tick; that the Southern cattle carried this conta- 
gion in their blood for years after leaving the infected district, and 
would again be dangerous to other cattle if by anj' chance they were 
x'einfested with the proper species of ticks. A study of the biology 
of the tick showed that the time required for the eggs to hatch depends 
iqxou the atmospheric temperature, and that all the mysteries of the 
propagation and incubation of the disease depended upon the hatch- 
ing of these eggs. 

THE PROGRESS MADE IN THE CONTROL OF TEXAS FEVER. 

The above is a remarkable chapter in the progress of medical science, 
and has already led to extensive studies of the part played by insects 
in the propagation of human diseases, and particularly the malarial 
fevers. That it has oixened up a new field of medical research is 
unquestionable. What has it accomplished toward the control and 
eradication of Texas fever? In the first place, it has given us a ready 
method of identifying infectious cattle found in the channels of com- 
merce. Previous to these investigations it was often impossible to 
tell whether a given carload of cattle unloaded at any stock yards 
was from the infected or noniiifected distiaet. The point from which 
it was billed was no criterion, since it was common to rebill cars, 
often for the expi*ess purpose of deceiving the inspectors. These 
great centers of cattle trafiic were, consequently, continually infected. 
To-day, if cattle are infested with the BoopMlus hovis ticks, they are 
sent without question to the quarantine yards. 

Another line in which progress has been made is in lessening the 
area of the infected district. Whole comities have been ifiaced above 
the cattle quarantine line, because the ticks liavo been destroyed in 
those counties and the danger of contagion removed. In many other 
counties the citizens have taken up the task of tick killing and are 
making rapid progress in freeing their districts from this pest. The 
infected district, instead of advancing and enlarging in area, as before 
these investigations, is now diminishing. This work is of immense 
advantage to the people of the districts invoiced. 

Great success has also been achieved in immunizing cattle taken to 
the infected district for improving the stock. In the past the greater 
part of the cattle taken to the infected district died of Texas fever. 
These losses were 80, OO, and even do per cent of the animals intro- 
duced. Still, it was so imiiortant to grade up the cattle in the vast 
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Lords of tlie Soiitli and Sontliwest that the people of those sections 
persisted and accomplished much even under such discoiiinging cir- 
cumstances. In pursuing* the inoculation experiments it was learned 
that young animals, partienlarl 3 " calves, were inucli less severely 
affected than old ones, even with the same dose of virulent Idood ; 
also, that as cold weather approached a milder form of tlisease was 
produced in the same class of animals. Putting these two facts 
together, it was decided to immunize some 3 ’oung cattle and test tlieir 
resistance in the infected district. This was successfully accomplished, 
and proved that 3 T)nng stock inoculated in the late fall or earty win- 
ter with virulent ])lood contracted a mild form of disease, from which 
the exi^erimental animals recovered, and that these animals sent to 
the infected district the following spring were hat slightly affected 
witli the disease, altliougli untreated animals sent with them either 
died or were very severely atfected and harely survived. 

This method of immunizing has now been adoj)tccl in practice and 
is i>roving veiy satisfactory. Instead of a loss of 00 per cent among 
breeding stocktaken South, it has been shown tliat more than 00 pei* 
cent can be saved. This means rapid improvement of Southern Iierds 
and a vast increase in the value of the animals produced. 

There is one other xiroblein under experimentation, which, if it can 
be solved, will remove the last terrors of Texas fever. That i)robleni 
is the rapid and inexpensive destruction of the ticks upon cattle from 
the infected district. Such cattle are now dangerous because of these 
ticks. Tlie\" are not allowed to go hIoi*th, except for slaughter, during 
ten months of the A^eai*. Tliej’ are always regarded with suspicion, 
quarantined, and sold as quarantine cattle at a reduced price. Tliis 
is a constant hardship to the people of a great section of the coun- 
try'; but destroj^ all the ticks and the cattle arc liarmless and can go 
anywhere, for any purpose, at any season of the year. The plan of 
destrojdng the ticks is to drive the cattle through a vat containing some 
liquid that will be fatal to the ticks without injuring the cattle. While 
it has x^roved a difficult task to find a liquid that will answer tliesc con- 
ditions, there are some Avhich are so nearty satisfactory as to inspire 
hopes that success in this line will in the near future be acliieved. 

Confining our argument to the facts which have already been dem- 
onstrated, Have we not abundant justification for the experimental 
method? With a disease so obscure and complex, de];)ending ui)on 
two different parasites for its dissemination, one of these so small as 
to tax the highest powers of the microscope, it was impossible for 
observation, unaided by experimentation, to solve the mysteries and 
elucidate it. But the expeidmental method was invoked, and, as in 
many other fields of biology, has brought order out of chaos, giving 
an intelligent comprehension and control of phenomena, where before 
were only ignorance and helplessness. 



PEOGRESS Ix\ ECONOMIC ENTOMOLOOT IN THE UNITED 

STATES. 


By L. O. Hoavard, Ph. D. 

Entomologist, 

INTRODUCTION. 

At the begiiining of the present ceiituiy the United States, with its 
population of only 5,000,000, with its restricted geographical area, with 
its small fields and its comparatively slight diversity of crops, and 
with its infrequent commiinreation and limited commercial relations 
with other countries, suffered comparatively little from the attacks of 
insects on its crops. There are old last-century records of the local 
destruction of the grain crops by the army worm, and as early as 1703 
the cotton caterpillar did a great deal of damage to the cotton crop 
of Georgia and South Carolina. Similar outbreaks occurred in IBOO 
and 1804, while the Hessian fly,^ as its name suggests, made its destruc- 
tive appearance soon after the close of the war of the Revolution. 

With the rapid growth of the new Republic, both in geographic area 
and in population, and with its marvelous agricultural development, 
many native plant-eating insects, finding in cultivated crops an almost 
unlimited abundance of food greatly to their taste, multiplied rapidly 
and became important factors in crop iiroduction. As commercial 
relations with Europe and other countries increased and as the intro- 
duction of steam made international journeys more and more rapid, 
new injurious insects were introduced from abroad, many of them 
becoming readily established and assuming an importance as crop 
enemies surpassing that of native species. Many of them, in fact, as 
has frequently been pointed out, became, for reasons which need not 
be discussed here and which are not well understood, more prolific and 
injurious than in their native homes. For a long time these imported 
species, beginning their work on the Atlantic seaboard, traveled west- 
ward by natural spread, entering new regions after a few years, fol- 
lowing in the track of the pioneers. Comparatively few have entered 
our territory from the South, but with the development of agriculture 

1 The “Hessian fly” is a name which well illustrates a tendency to apply as a 
popular term to an injurious insect the cognomen of a disliked or hated class or 
individual. Other examples are the use of the name “Abe Lincoln bug ” in Geor- 
gia after the close of the civil war for the harlequin cabbage bug, which at tliat 
time had just reached that State on its northeastward inarch; the later application 
of the term “ Third Party bag ” to the same insect in Texas, and the term *• French 
weed ” to the stink weed in portions of Canada of anti-Gallic sympathies. 
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upon tl'ie Faeifn? eoasl and with increasing eomniereial relations with 
countries beyond the Pacific, inuirious insects have at last begun to 
r«?ach us from a westward direction. From this it will be seen tliat as 
tlie ceiitiiiy has grown older the need of remedies against insects lias 
grown greater. Fortunately in this case, the supply of remedies 1ms 
coniinensurately satisfied the demand, and the nation has not failed 
in this direction to justlfj’its claim to be called ^'a practical people.” 

SOME OF THE ^VORKERS AND CAUSES OF PROGRESS. 

FIRST NATIVE SCIENTIFIC ENTOMOLOGIST. 

William Dandridge Peck, who commenced to ^mte in 1705, was our 
first native scientifc entomologist, and he was as well our f rst eco- 
uomie tvorker in this line. The f rst economic publication of value was 
probably Ills '“Description and- history of the cankerworm,” origi- 
nally printed in the Alassachusetts Magazine for 1705, and reproduced 
in the Massachusetts Agricultural Repository and Journal uiider the 
title "The natural history of the eankerworm,” in October, 179G. 
This first paper was followed by "Xatural history of the slugwonn” 
(the common cherry slug), published in 1790 ; "An important eommiini- 
eation relative to the eaiikei'worm,” 1816 ; "On the insects which destroy 
the young branches of the pear tree and the leading shoot of the 
Weymouth pine,” 1817; "Some notice of the insect which destroys 
the locust tree,” 1818; and "Insects which affect the oaks and cher- 
ries,” 1819, all of these articles being published in the Massachusetts 
Agricultural Repository and Journal. 

FIRST OFFICIAL ENTOMOLOGIST AND HIS WORK IN MASSACHUSETTS. 

Dr. Thaddeus William Harris (1705-1856) was probably the f rst 
American entomologist to receive public compensation for his labors, 
and in this sense he may be called the earliest official entomologist in 
this country. His first entomological article, entitled ' ' Upon the nat u- 
ral history of the salt-marsh caterpillar,” wns piiblislied in 18«3 ^ and 
illustrated by an excellent full-page steel-engraved plate. AUliough 
it does not aj)pear from the title, the article was of a distinctly eco- 
nomic character. The introductory paragraph reads as follows: " In 
the present state of agricuiture, hay has become an important prod- 
uct to the farmer in this vicinity. From the high price and the 
increased demand for the imported and cultivated grasses, the indige- 
nous and natural growth of the soil must rise in value; and of this 
perhaps none is more valuable on the seaboard than that of tlie salt 
meadows.” 

Dr. Harris shows that the ravages of insects in the salt meadows, 
particularly of caterpillars and grasshoppers, had become formidable, 
and states that the object of his paper is an attempt to elucidate the 
natural history of the caterpillars, " with the hope that it may lead to 

^Massachusetts Agricultural Repository and Journal for 1833, pp. 333-331. 
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some sure method of exterminatlBg them, oi* of limiting tlieir ravages 
to a shorter period.” After a full aecoimt of the life history of the 
species and of the dates of transformation, bringing out the hiterest- 
ing point tiuit tlie caterpillars are imbued with so great a vitality that 
long inimersion in water does not destroy their life, he concludes by 
recommending, first, that the grass should be cut early in July, and, 
second, that the marshes should be burned over in March. It was, in 
fact, a good, plain, practical paper. 

The i)ublieation of Dr. Harris’s first paper was followed by a con- 
stant succession of intex’esting and valualde articles, published for 
the most part in the ISTew England Farmer, more than half of them 
being devoted to the economic bearings of entomology. In 1831 lie 
prepared a catalogue of insects, wdiich was appended to Hitchcock’s 
Massachusetts Geological Heport, and at a later iieriod he was 
appointed by Massachusetts as one of a commission to make a more 
tlioro ugh geological and botanical survey of the State. In tliis capacity 
he prepared his noted classic report on insects injurious to vegetation, 
first published in full in 1841, the portion on beetles having appeared in 
1838. He reprinted the work under. the name of “treatise” instead 
of “report” in 1842, and again in revised form in 1852. The whole 
sum received by him from the State for this labor was ^^175. After 
his death the work was reprinted by the State in its iDreseiit beautiful 
form, with^vood engravings which marked an epoch iji that art. The 
practical value of Dr. Harris’s work has been vast. Ilis scientific 
reputation has steadil}^ grown. His book is to-day as valuable as it 
was when first written, more than fifty years ago. On entering any 
entomological workshop in the land the first book that will catch the 
eye upon the desk is a well- worm copy of the “ Treatise ui>oa insects 
injurious to vegetation.” lie was fortunate in having a new field; 
but it is imi)ossible to conceive that this field could at that time have 
been more intelligently worked, from both the scientific and the prac- 
tical standijoint. Many new insect pests have been studied shico his 
time, and many new and practical ideas in regard to the warfare 
against injurious insects liave been advanced; but no one has had to 
do over the work which Harris did so well. He kept constantly in 
mind the idea tliat it is necessary to know the life liistory of the 
insect before suggesting remedies, and although in his work lie had 
little to say about insecticides or tlieir application, he was successful 
in many instances, as in the case of the salt-marsh caterpillar, to 
wfiiich ref ereiice has been made, in showing that after the life history 
and periods of transformation of a given insect foe are accurately 
known, some slight variation in cropping or in agricultural methods 
will do away with the loss. This important idea was lost sight of 
until comparatively recent years, and even of late the great develppr 
ments in the mechanical destruction of insects caused it to become 
temporarily obscured ; but there can bo no doubt that as a general 
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piiiiclple it affords tlie most natural ruetliod of figliting many iiiseet 
pests. If Harris liad been an agrknilturLst himself, or if he had 
known more of agrieuitural methods, he would perhaps have given 
his work a greater jiractical turn than he did. He was, as a matter 
of fact, a naturalist and a student in disposition; the fact tliat he 
was educated as a physician and was by occupation a librarian (theo- 
retically an unfortunate combination for practical agricultural ideas) 
emphasizes the broad-mindedness of the man when we realize the 
value of his work. 


IXVESTICtATIONS by the state of NE\r YORE. 

In his oeonomie line HaiTis worked practically alone throughout the 
greater part of his career, until during the latter part of his life, when 
Hr. Asa Fitch, of Xew York (1809-1879), began to write for different 
agrieuitural journals about injurious insects. Two years before the 
death of Harris, in 1854, the New York State legislature made an appro- 
priation of §1,000 for an investigation of insects, especially of those 
injurious to vegetation, and authorized the appointment of a suitable 
Iverson to i^erform the Avork, the matter ‘being placed in the hands of tlie 
Ncav York State Agricultural Society. Dr, Fitch received the appoint* 
inent, and from 1854 to 1870, with the exception of the years 1859, 
1805, and 1808, he i)iiblislied an annual report in tlie “Transactions 
of the New York State Agricultural Society.” The value of his labors 
was great. In his fourteen reports the great majority of the inju- 
rious insects of the State of NeAv York received more or less detailed 
consideration, and in most cases the life histories of the insects 
treated were AA”Oidced out with great care. The remedial measures 
AYhicli lie suggested have, hoAvever, been largely improA^ed upon, and 
the practical A'alue of the reports to-day rests almo>st entirely on the 
life-history side. 

COMAIEXCEMEXT OF INVESTIGATIONS BY THE GENERAL GOCERNAIENT. 

At about'the time Avhen the State of Ncav York began her annual 
appropriation to support State work in economic entomology, the 
General Government, in a small AAmy, took up the same line of inves- 
tigation. ToAA'nend GloA^er aa’us appointed on Juno 14, 1854, by tlie 
Commissioner of Patents to collect statistics and other information on 
seeds, fruits, and insects in the United States under the DiAusion of 
Agriculture of the Patent Office. His hrst report, illustrated hy six 
l>lates engraA^ed on stone by the author, Avas published in tlie Annual 
Report of the Commissioner of Patents for 1854, and comprised some 
consideration of the insects injurious to wheat, the cotton plant, and 
•tlie gi’apcAdne; also of the plum curciilio, codling moth, and peach 
lx>rer, closing Avith an account of the more common species of benefi- 
cial insects. His second report, in 1855, continued tlie consideration 
of cotton insects and contained some account of insects affecting the 
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orange. He publislied nothing in 185(5 and 1857, hut hi 1S5S he con- 
tinned his rexiort uiion orange insects. He then re>sigiied his position, 
to he reapi)ointed in 1803, shortly after the estahlishinent of the 
Department of Agriculture as a separate institution. From that dtite 
his reports follow consecutively down to 1877. From 185G to ISOG 
Fitch and Glover had. the held in eeonoinie entomology in the United 
States practically to themselves. 

OCCASIONAL. ENTOMOLOGICAL WRITERS. 

Occasional entomological articles were publislied in agricultural and 
other journals, among the writers of which may be mentioned ]Miss 
Margaretta IT. Morris, Dr. Mulliain Le Baron, James Kirkpatrick, Dr. 
S. S. Bathvon, Dr. S. S. Ilaldeman, Cyrus Tliojnas, Thomas Aflieek 
(in the South), and, beginning in ISGT, Dr. Isaac P. Trimble. 

INVESTIGATIONS BY THE STATE OF ILLINOIS. 

In the above list we have not mentioned, perhaps the most forcible 
and clearest of all, a man who combined in the highest degree x>racti- 
cal ideas Avith scientific attainments, for the reason that he deserves 
separate and independent mention. This ^Yas Benjamin D. Walsh 
(1808-1869). He began to write on economic matters in 1860, and con- 
tinued to do so Arith great prolificacy until the time of his death, pub- 
lishing in all three hundred and eighty-five articles upon injurious 
insects. In 1865 he founded the first journal deA^oted to economic 
entomology in this countiy, and the Avriter is inclined to believe the 
first in the AA'Orld. It aa^s entitled ‘‘Tlie Practical Entomologist,” and 
was published by the entomological society of Philadelx»hia, lasting 
through two A^oiiiines of tAA^eh^e numbers each, being discontinued in 
Sex^tember, 1867, for lack of financial siiiAi^ort, In the meantime, 
hoAA'eA^er, the Illinois State legislature during the Avinter of 1860-67 
passecl a hw, as the result of a x>otition from tlie State horticultural 
society, enacting that a State entomologist be appointed T)y the goA- 
ernor AAuth a salary of $2,000 x^cr annum for a x>cnTod of two years. 
At a sx)ecial session of the legislature held in June, 1807, the governor 
sent in the name of Mr. Walsh for confirmation, but the senate x>ost- 
poned action upon it until the next regular biennial session in the 
winter of 18CS-69; hence, it follows that Mr. Walsh’s first and only 
official report Avas published as acting State entomologist, its pr6X)ai*a- 
tion liaAung been delayed by a long period of ill health ayMcIi x>re- 
ceded the railway accident that aa^s the immediate cause of Ms death. 

Walsh was a very forcible character, a ready writer, and a ready 
public speaker, and by virtue of his wStrong pei'sonality, as Aveil as by 
a marked hatred for fraud and iH*etense, Avas the best man AA^ho could 
have been found to xfiace the comparatively new field of investigation 
upon a firm basis. Ho showed up prevalent txuack remedies in ttie 
most scathing and at the same time humorous manner, and attracted 
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11 ;, workers to Ills scliool. An instance in Iiis earee]*, illustrating 
Lis povrei* as a speaker, reminds one of tin- cnrcrarristances siUToimcling 
tlie so-called ‘‘lost speech” of Abraliain Lincoln. Walsh delivered 
a lecture before the Illinois State Ilorti cultural Society in January, 
He si:)oke exteniporaiieously for two hotirs, cotninniiicating his 
ideas in sueli a manner as to hold the audience perfectly. The 
reporter of the lecture stated that lie became so intensely interested 
that Ills hand refused to move his pencil. In 1868, in joint editorship 
with Charles Y, Riley, AYalsh started a second journal devoted largely 
to economic entomology, which was known as the “American Ento- 
mologist,” and which also lasted througli two volumes before lack of 
funds caused its xuiblicatioii to cease. 

INTESTIGC4TIONS BY THE STATE OF MISSOURI. 

to this time we have seen that three States had given official 
support to scientific work on the subject of injurious insects, namely, 
Massachusetts, New York, and Illinois, although the Massachusetts 
support, as already shown, was of a most meager character. In 1868 
the State of Missouri joined the list by the appointment as entomolo- 
gist, of Charles V. Riley, who entered upon his duties on April 1 of 
that }'ear, and i^ublished his first annual report the following Decem- 
ber. From that date there followed, annually, eight additional 
reports, the ninth being submitted March 4, 1877, and covering the 
year 1876. At the time when Riley began his work, in spite of what 
liad been clone by the isolated labors of the men we have mentioned, 
the study of economic entomology in the United States comiDarecI 
most unfavorably with that in Europe. There elaborate works pre- 
pared by well-known naturalists had been published at Government 
expense, and smaller treatises on the subject of insects injurious to 
gardens, fields, and forests had freciiiently appeared, while the sub- 
ject was taught in the numerous agricultural colleges and scliools, 
especially in Germany. But with the beginning of the publication of 
the Missouri Reports, and perhaps even a little earlier — with the 
i inSuenee of the practical-minded Walsh, with wliom Riley had been 
intimately associated for several A^ears — the United States was 
to begin a rapid progress in this direction, which nltiinateiy' placed 
her at the head of all other countries. 'Riley’s nine repei'ts were mon- 
uments to the State of Missouri, and more especially t6 the man wli 
wn^ote them. They were original, practical, and scientific* They cov- 
ered a very great range of injurious insects, and practically all the 
species Avhieh were especially injurious during those nine years 
received full and careful treatment. These reports may in fact be 
said to have forined. the basis for the new economic entomology of the 
world, and they ihelitded a multitude of observations and intelligent 
deduction^ Which' have infliieneed scientific thought. Their value 

as to scientific readers, was greatly 
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enlianced by a.reinarkable series of ilhistratious, wliieli Mere draMn 
by tlie author and engraved upon M^ood by the most skillful wood 
engravers of that time, 

BEGINNING OF A PERIOD OF GENERAL INTEREST IN ENTOMOLOGY. 

AYliile the Missouri Reports were being published, Dr. William Le 
Baron was appointed State entomologist of Illinois, an office whieli has 
been continued down to the present time, and the work of Le Baron 
and his successors, Cyrus Thomas and S. , A. Forbes, has contributed 
ill a marked degree to the progress of the economic axiplicatiou of 
entomology. During the Missouri period the well-known zoologist, ' 
A. S. Packard, acted as entomologist to the State board of agriculture 
of Massachusetts, and published three reports, covering the years 1871, 
1S72, and 1873; a number of young men also began to interest them- 
selves in this line of work, and apiireciation and interest on the part 
of the fanning and fruit-growing xiopulation steadily grew. 

In 1877 the United States Entomological Commission was founded 
by act of Congress and xilaeed under the charge of the Secretary of 
the Interior, who appointed as members of the commission Chaides 
V. Riley, A. S, Packard, and Cynis Thomas. This comipission, estab- 
lished for the purpose of investigating the ravages of the Rocky Moun- 
tain locust, or Western grasshopper, an insect which had destroyed 
the crops of certain Western States during the years 1874-1870, existed 
for several years and xiublished five reports of lasting value, as well 
as seven bulletins. 

In 1878, Townend Glover’s health having failed, Riley, fresh from 
his successful labors in Missouri and from the completion of the first 
volume issued under the entomological commission, was appointed 
entomologist of the Department of Agriculture in succession to Glover. 

He held the office for a year and resigned, owing to a misunderstand- 
ing with the autliorities. lie was succeeded by J. 11, Comstock, of 
Cornell University, who held the office for two years, when Dr. Riley 
again took charge of the Government entomological work, continuing 
until June, 1894. During the successive ineumbencies of Riley and 
the intervening term of Comstock the Government work constantly 
imxiroved, beeaine more and more appreciated, and was an all-impor- 
tant factor in the development of public interest and appreciation. 
(For portraits of IlaiTis, Fitch, Walsh, Riley, and Glover, see PL III, ) 

INVESTIGATIONS BY THE STATE AGRICULTURAL EXPERIMENT STATIONS, 

A most important step was taken when the so-called Hatch Acfe ; 
passed Congress, under which agricultural experiment stations 
ost^lished in all of the States of the Union. Most of the 
"were.otganized in. the 'spring of 1888., A number' of ^ ent6nipi^^|| 
';.weresodh appointed' and active work began practically4u^':tih%ii^^ 

■pf Pebtfiary. The .first entomological bulletin published''^:bi^;||^|i^ 

, ■ the experiment stations was issued ■ in' April, ' 1888, f 
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station, hj S. 11. Crossiiiaii, and was entitled ‘^Tiie peaeli-troe borer 
and tlie codling inotli.'” Bulletins from Holst in Ncav Jersey, Morse 
ill California, Tracy in Alississippi, Asiimead in Florida, and Weed in 
Ohio, followed in May. Popcnoe in Kansas, and Perkins in Yerniont, 
published one oaeli in June, and Feniald in Massachusetts, and Lug- 
ger in Minnesota, i^iiblished one each in July. This movement, the 
importance of which to American economic entomology can hardly 
be overestimated, is too recent to reciiiire full historic treatment at 
this time. Activity in this branch of the work has increased Avith 
very great rapidity since 1SS8, and the character of the work clone is 
on tlie whole better in almost eorresponding ratio. Early publica- 
tions were, largely as a matter of necessity, compilations. It Avas 
desirable to inform State agricultural constituencies of Avhat Avas 
already knoAvn. With the gradual increase in libraries, laboratory 
facilities, and financial support, as well as appreciation on the part of 
farmers, opportunities for original iiiA^estigation and experimentation 
have been gradnally increasing until the xiresent time. The majority 
of the entomologists of the State agricultural exiAeriment stations are 
noAY in position to add to entomological knowledge and to do imacti- 
eal iiedd Avork of value, and they are taking advantage of these facil- 
ities ill a most i)raiseAvorthy manner. Of course, a large share of tlie 
influence of tiio Avork of these oMces is gained tlirough their corre- 
spondence with agriculturists and through addresses before farmers’ 
institutes and other agricultural gatherings; but Judging by the i)ub- 
lications alone the gain has been very great. During the calendar 
year 1898, for exainiile, sixty-one sei>arate publications Avere issued 
by the different State cxxieriment stations, either devoted entirely to 
matter on economic entomology or containing articles upon the sub- 
ject, the total number of pages on aiiplied entomology reaching nearly 
1,400. During the same period nineteen separate i>ublicatioas on 
economic entomology Avere issued by the Department of Agriculturo, 
contaiumg a total of about 1,000 xirinted i)«‘iges. 

FOUKDING OF THE ASSOCIATIOX OF EC0X03IIC ENTOMOLOGISTS. 

The founding of the Association of Economic Entomologists in 
1890 was an imxiortant stexi in the x>rogress of the axiplieation of agri- 
cultural science. It has brought together in its annual meetings 
working economic entomologists of different parts of the country, 
placed them in x>^i’sonal relationshixj with one another, enabled 
them to discuss exuestions of general remedies, and has lielx^ed them 
to broaden their local entomological horizons. By virtue also of a 
regulation Avhich admits to corresponding membership xiersoiis engaged 
in economic entomology in other x:>arts of the world and Avliich jyvo- 
Andes for the constant interchange of imblicatioiis between all mem- 
bers of the association, the desirable object lias been reached of a 
compact and rather intimately associated union of all tlio Avorkors in 
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All parts of the Avoiid engaged in this particular subject, a condition 
which it is ])elieved does not exist in any of the other sciences as 
applied to agriculture. This broad inovement, originating in the 
United States and carried on almost entirely b}^ American workers, 
deserves special mention in an account of the i)rogress made in this 
country. 

DISCOVEr.Y OF SAN JOSE SCALE IN THE EA.STERN UNITED STATES. 

An historical account of American progress in economic entomology 
ill the iiresent century would be a poor one indeed if it did not mention 
the one thing which perhaps more than any other aroused general 
interest in the subject and brought the economic entomologist most 
prominently to the front. We refer to the discoveiy of the existence 
of the San Jose scale in the Easteim United States in the year 1893. 
This insect, introduced into the United States from some unknown 
region, made its appearance in tlie vicinity of San Jose, Cal., late in 
the seventies. It spread rapidlj^ over the State of California and was 
soon known as tlie most dangerous enemy to deciduous fruit trees on 
the Pacific coast. In 1887 or 1888 two innocent nurserymen living in 
New Jersey unwittingly brought it to the East upon nursery stock. 
Its presence was not discovered until 1893, when it had already been 
spread far and wide upon shipments of young trees. So great an 
industry had the sale of nursery stock become and so rapid wms the 
multiplication of the insect that mthout another introduction of the 
scale from California tlie product of these two introductions into the 
East had in six or seven years been spread through portions of almost 
every one of the Eastern and Middle States. The scale established 
itself at almost every point where it was introduced except in certain 
northern localities, where the climate appears to have been too cold 
for its development, and it multiplied so excessively as to cause the 
death of thousands of trees before its presence became known. It was 
first found at Chaiiottesville, Ya., and other infested localities were 
discovered in 1894. W arning iiiiblications were issued to fruit growers 
and nurserymen, and year after jenr discoveries of its occurrence 
in uiLSUspected regions multiplied until in 1807 and 1898 it was seen 
that there wtis hardly an important fruit-growing region in the United 
States which was not directly threatened by the pest. In the mean- 
time there was the greatest activity with regard to the insect on the 
part of economic entomologists, agricultural and horticultural socie- 
ties, agricultural journals, and State organizations. The literature 
relating to the insect became veiy great. Its bibliography by July, 
1898, comprised several hundred titles of permanent record and several 
thousand titles in ephemeral publications. It occupied the attention 
of nearly every meeting of farmers and fruit growers that was held in 
the United States from 1894 to 1898, from the village club to the great 
State agricultural or horticultural society. It was the exciting eaitse 
of a, national convention of fruit growers, farmers, entomologists, and 
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imiseiyiiieii wliieli was held in Vvashingtoii, B. 0., in the sx)i*ing of 
1SS)7. It has been tlie subject of legislation in eighteen States of 
the ]"iatioii and its sux:)X)ression the x)i‘inoi];)al object of two bills which 
were laid before Congi’ess. 

Tlie general si:>!*ead of tliis destructiAX‘ insect worked great liard- 
ship to inaiiv fruit groAvers, and Avas the cause of the loss of many 
tliousaiids of dollars; but looking at it in another AAny, the Avriter Is 
firmly of the ox^lnlon tliat it has already been x^i'odnctiA'e of g’i*eat 
good and that its ultimate effect will be shown to haA^e been most 
beneficiah Some of the State laAvs and tlie regulations AAhich have 
been adoxited to take effect under tlie proAisioiis of these latAAS 
not be AvlioFy justified or tlioroiighly AA’ise, but mueli beneficial legis- 
lation has been enacted, and no one cause has begun to oxierate so 
strongly as this in indicating the economic value of entomological 
knowledge and of Government support to entomological iuAT^stiga- 
tions, Avhile the actual practical AA^ork AAdiich has been done against 
this insect ])y the small army of At'orkers has greatly increased our 
knoAAdedge of the action of insecticides, both upon insects and upon 
plants, and of the best methods of apx>lying them. 

PROGRESS I^r REAIEDIAL DISCO APERIES. 

EARLY REMEDIES. 

The remedial recommendations of the first sixty years of the cen- 
tury Avere on the Avhole not very valuahle. A feAV common-sense 
suggestions were made, based uxron a thorough knowledge of the life 
histories of certain insect pests, due almost entirely to the work of 
Harris and Fitch and in a lesser degree to the observations of Peck, 
although in this connection it should also be stated tlxat excellent 
AA'ork Avas done on the Angoumois grain moth, or so-called ily AveeAul, 
of the South by Iavo Southern planters, namely, Landon Carter and 
Edmund Ruffin. The majority, lioAveA^er, of the recommendations 
published in the agricultural journals and tiie()i’<;di<*al 

and freciuently nonsensical, seldom based on any accurate knoAvlcdgc 
of the insect's life history, and sometimes derived from Euroxxnin 
sources. The folloA\ing short list has been gathered in a liaijlumird 
Avay from x>nblications of the i>eriod, and Avill serve to illustrate tlui 
general character of the recoinmendatioiivS : 

To protect cabbages from the depredations of caterpiUars,--^ow a belt of hemp 
seed around the borders of the ground Avhen the chbbages are planted.— Ae a? 
England Fariner, June 35^ 1S30. 

Canlcerivorms, — Use leaden gutters filled with some fiiiid over which the grub 
could not pass. Lamp oil is recommended.— Aeit? England Farmer ^ July IS, 1SS.1» 

Caxitoicorms.— Make a band of chestnut burrs by stringing them together with 
strong twine and tie around the trunk— iVetc England Farmer, April 9, ISS//. 

Bot-fly of the /mrse.— Scrape off the eggs every ten days with a sharp knife* 
Phlebotomize over the jugular vein and use mild oils freely.— lYeito England 
Farmer, May 5, ISSG, 



PROGHESS IX ECONO?JIC EXTOHOLOGY. 145 

Ca}ikenconns.---Str 6 w slacked lime an inch thick around the trees to the extent 
of 3 or 4 feet from the vootB.-— New England Fatmer, July 7 , 1 S, 2 G, 

Tarring the trees.— iVezc England Farmer, July 25, 1 S 2 S. 

/S7a£/i(;o/m9.— Dusting lime on the leaves by suspending an old sexve on along 
pole. — New England Farmer, July 25, 1 S 2 S, 

Rose-c7ia/e/*.— Slacked lime applied from a dredging box -while the fruits or 
plants are wet with dew, wetting the plants first with a weak solution of gum 
arabic. — New England Farmer, May S, 1S29. 

CantoirorHis.— Scrape the trees and tie on bands of hair rope.— TAe Cultivator,, 
Aprils 183S. 

Tent caterpillars. — Fasten a bottle brush (made to clean tlieinsideiiof bottles and 
composed of hogs’ bristles introduced between two stiff wires closely twisted) to a 
long pole, press it on the small nest, turning the pole in hand and tangling and 
removing the web. — Timothy Pickering, in Massachusetts Agricultural Journal^ 
Vol. lY, July, IS 17. 

Pea7iveeviL — Let everybody feed all of tlieir peas to their cattle and import a 
new stock of seed from Europe. — William Bartram, in Memoirs Philadelphia 
Society for Promoting Agriculture, Vol. 1, 1815 {read July 4, 1789). 

Plum cure uZio.— Suspend bits of board about tbe size of a case knife, dipped in 
tar, on the tree as a deterrent. Make a pavement about the tree by placing flat 
stones cemented with lime cement. Give hogs the run among the trees to destroy 
the fallen fruit— WiUici 7 n Barti'am, in Memoirs Philadelphia Society for Promot- 
ing Agriculture, Vot I, ISIS, Appendix, p>p. 34-38. 

Hessian fly.— Heatvoy the stubble of grain soon after harvest by burning or oth- 
erwise.— Jbuaf/ian N. Haydens, in Transactions Society for Promotion of Agri- 
cidture for New York, Vol. 1 , 1792ipp, 89-107. 

Caterjyillars on trees (lyresumably tent caterpillars) .—Bore a hole into the tree 
abont 6 inches deep and fill it with sulphur, a remedy which is said to have never 
failed. ' Several eases instanced. — George Webster, Albany, in 2Iemolrs Board of 
Agriculture State of New York, Vol. II, 1823, p. 251. 

All insects on Sulphur p>lug. — Farmers^ Register, Vol. 1, 1834, p. 140 , 

Moths in wheat. — Mix large parcels of the twigs of the China tree with the wheat. 
In one fortnight, on experiment, not a weevil was to be found,— Fa>*»iers’ Regis- 
ter, Vol. I, 1834, p. i227. 

Hessian fly. —hate sowing. — Farmers- Register, Vol. I, 1834, p. 310. 

Peach-tree borer. — Remove the soil around the base of the trunk, put in a com- 
position of clay and ashes, and wrap stiff brown paper around the tree to the height 
of a foot. — Fanners' Register, Vol. 1, 1834, p. 417. 

A rather elaborate article was published as a prize essay of the New 
York State Agricultural Society in 1843^ under the title^ ‘A treatise on 
insects injurious to field crops, fruit orchards, vegetable gardens, and 
domestic animals, Avith a description of each and the best methods of 
destroying them or preventing their ravages.” This essay, which 
covers about fifty pages, contains practically nothing original, and 
some of the remedial recommendations are rather amusing. For 
example, in AAufiting of the wheat midge, the author says: “ Fumigat- 
ing the fields with sulphur or smoke from any materials will retard 
their action for a time, and, could it be continued, might destroy them. 


^ Transactions New York State Agricultural Society, Yol. Ill, 1843. 

1 A 90 10 
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Ail i>ungent odors are offensive to the grain fly, as they are to tlie nios- 
qulto, and that most offensive of all odors, the one proceeding from 
the skunk, has heen tested and highly reecmniended as a preventive.” 

It was this sort of work that esiieeially aroused the indignation of 
Walsh. The caustic manner with which lie showed up the unfounded 
utterances of impractical and ignorant i^ersons may be illustrated by 
his comment upon a newspaper article which recommended banding 
trunks of trees as a remedy for all the insects which injure trees: 

The worm in fruit trees I As if fruit trees were not afhictedby hundreds of dif- 
ferent worms, diStering from each other in size, shape, color, and habits of life, 
time of coming to maturity, etc., as much as a horse differs from a hog. Yet the 
universal bandage system is warranted to kill them all. Does the apple worm 
bore your apples? Bandage the butt of the tree, and he perishetli forthwith, 
ic worm spin his web in the branches ? Bandage the butt, and 

he dieth immediately. Does the caterpillar known as the red-humped prominent or 
the yellow-necked worm strip the leaves off ? Bandage the hutt of the tree, and hey! 
presto! he quittetli his evil ways. Does the Buprestis borer bore into the upper 
part of the trunk? » * Still you must bandage the butt with the same uni- 
versal calico, and iu a twinkling he vainosetli the ranch. Be the disease what it 
will, the universal , patent, never-failing pill is certain sure to extirpate it. * 

In obstinate cases it may perhaps be necessary to bandage the whole tree, trunk, 
branches, twigs, and all; hut if you only apply bandages enough, the great bandage 
anthelmintic vermifuge is sure to he a specific against the genus -worm. The 
genus hug may perhaps require a distinct prescription; something iu the nature 
of a cataplasm or an emollient lotion. * * * Long live King Humbug! He 
still feeds fools on flapdoodle, and many of them have large and flourishing fami- 
lies, who will perpetuate the breed to the remotest generation. 

A JtEW’' ERA IN REMEDIES. 

With the witings of Walsh, immediately followed hy those of 
Riley, a new era of excellent remedies founded upon accurate knowl- 
edge of the economy of the insects in question began. Aside from tlie 
excellent recommendations which had been made with regard to agri- 
cultural practice, as it has been tonned, and wiiicii refers to such 
matters as rotation of crops, different times of iilanting and har\’est- 
ing, and different methods of cropping, etc., the first gremt start which 
the new economic entomologist received from the remedial standpoint 
was probably the introduction of Paris green as an insecticide. 

JParls green. 

xVt the time this substance was introduced, the best insecticides in 
use were the various forms of soai), tobacco, quassia chips, carbolic 
acid, and hellebore, although the last was a comparatively new remedy 
and came into general nse at about the time of the spread of the 
imported currant worm in the late fifties. The spread of the Colorado 
potato beetle into the Eastern States between the years 1859 and 1875 
started a great deal of experimental work in regard to remedies, and 
Paris green was first used at some time early iu the sixties. I’lie 
name of the fu-st man to nse it is not known, hut by 1808 it was being 
used by several persons. The editors of the American Entomologist 
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(Yol. I, p. 219, July, 1800) reconimoiidijd it conMeiitly as a result of 
experl rueiils tried both in ISOS and 18G0, and in the former year 
J. P. Y'ilson, of Illinois, took out a patent for one part Paris green a^ul 
two parts mineral paint, to be used to kill potato bugs. The use of 
Paris green against the cotton caterpillar seems to have been lirst 
suggested by Riley at the St. Louis meeting of the Xatioiial Agricul- 
tural Congress in 1872, although in January, 1871, T. W. Mitchell, of 
Texas, secured a patent for the use of a solution of arsenic against 
tills insect. Its extensive use against the cotton caterpillar has been 
L\ great boon to the cotton planters of the South. 

In 1872 Dr. Le Baron recommended the use of Paris green against 
the spring eankerworm, wliich was abundant that I'ear. This was 
the lirst recommendation for its application to fruit trees. Pour years 
later Prof. A. J. Cook repeated the recommendation, and in 1S7S the 
advice was followed by many apx)le growers in Michigan. In 1878 
Mr. J. S. Woodward, of Lockx)ort, NT. Y., advised Mr. Edward P. 
Haynes, of Niagara County, N. Y., to spray his apple trees witli Paris 
green against eankerworm s. The following aiitunm Mr. Haynes 
noticed that the apples in the sjirayed X3art of the orchard were much 
less infested by the codling motli than in other parts of the orchard. 
Mr. Woodward visited the orchard, verified this fact, and reported it 
at the Januaiy meeting of the Western New York Horticultural Soci- 
ety. Mr. Woodward, writing to the late E. G. Lodeman, when the 
latter was engaged in preparing his work entitled ‘'^The spraying of 
plants,” said: “I shall never forget this, because of the way in which 
I was jumped upon as a crank.” Almost at the same time the same 
discovery was made by Professor Cook, in Michigan, and by Hon. John 
M. Dixon, of Oskaloosa, Iowa, the latter, however, using London 
pmrple instead of Paris green. ^ This discovery has resulted in the 
use of arsenical poisons in enormous quantities in regular orchard 
work. It was adopted slowly, on account of the supx>osed danger from 
its use. Even Riley, who luid been so x>roiiiineat in urging the use of 
arsenical poisons against the Colorado i>otato beetle and the cotton 
caterpillar, wx'iting in the Farmers’ Review, in the autumn of 1880, 
says:"’ 

Professor Cook, of the Michigan Agricuifcnral College, has lately recommended 
them [Paris green and London purple] for the killing of a strawberry leaf- beetle 
(Pa rut aterrima which, as he shows, lives in its larva state beneath the 

ground; also for the destruction of the ajxple worm. In the first instance it were 
eminently dangerous to use such a poisonous remedy while the plants are fruiting, 
and I would not recommend it even later in the season until every other available 
remedy had been tried. In the second case it is even less to he recommended. 
It will undoubtedly serve to kill many of the first brood of worms, and this is 
desirable; but there is as good evidence that lime or plaster dusted onto the young 

’ See the writer's article on the codling moth, in the Annual Report of • the 
Department of Agricultiare, 1887, pp. 88-115, for a discussion of this question. 

'See American Entomologist, Yol. Ill, p. 344. 



148 


YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


fruit lias much the same effect, while experience has shown that the bandage sys- 
tem and other methods of fighting this insrct, when .indiciously and persistently 
adopted from year to year, are sufiicient to insure a crop at trifling cost. Finally, 
if the poison is so persistent in the calyx as to have any effect in destroying the 
second }.>rood of worms, that will only heighten the danger to those persons who 
subsequently eat the fruit. 

Professor Cook, in a xmiier read before the American Assoeiatlon 
for the Advancement of Science at its Boston meeting, in 1880, as 
well as in subsequent papers read before the Michigan Horticultural 
Society and the Society for the Promotion of Agricultural Science, 
gave his annual experience, and was the most ardent advocate of this 
treatment for codling moth. The careful exi3eriments made by Forbes 
in 1SS5 added great weight to the remedy, on account of his wide rep- 
utation for care and conservatism. E. S. Golf, then at Geneva, IST. Y., 
also published results of some careful experiments made in 1885. In 
1887 experiments made by W. B. Alwood and E. IT. Cushman for the 
Division of Entomology emphasized the value of the treatment, which 
the writer did not hesitate to strongly recommend in his article on 
the codling moth, j)ublished that year. As LocTeman has shown, how- 
ever, A^ery few of the most progressive orehardists adopted the rem- 
edy until after the establishment of the State agrieiiltiiral experiment 
stations in the spring of 1888, when cidded emphasis was given by the' 
exiieriments and recommendations of the newly appointed entomolo- 
gists and horticulturists. 

The same substance, Paris green, was first recommended against 
the plum CAircailio by Mr. G. M. Smith, of Berlin, Wis., in 1871, but 
the idea that it would be efficacious was generally discredited. Mr. 
J, Lutber BoAvers, of Herndon, Ya., used it in 1880 Avitli good results. 
Mr. William Creed, of Rochester, K. Y., recorded the complete suc- 
cess of tAvo years’ Avork against the insect in Purdy's Fruit Recorder, 
in NoA^ember, 1885, and during the same year Forbes cxpcrinKMite-d 
most carefully in Illinois. In 1887 W. B. Alwood and Herbert 
Osborn, Avorking for the Division of Entomology; A. J. Cook, in 
Michigan, and C. M. Y'^eed, in Ohio, also carried out succes.sful exper- 
iments, and the remedy has since come into general use. By 1887, in 
fact, arsenical i)oison8had become the standard remedy against noiirly 
all mandibulate or gnaAving insects. Tlieir mse in other countries 
lias been brought about very slowly, and they have but slight vogue 
in Europe to-day. Miss Oxanerod, in her numerous reports, has 
recorded the difficulty which she has experienced in securing their 
adoption by English orehardists. The English colonists, hoAvever, 
more enterprising and less conservative than the home people, liaA^e 
taken them up, and they are used to-day in New Zealand, Australia, 
and South Africa. 

Arsenical compounds. 

Much experimental work Avlth dilferent arsenical compounds has 
been carried on in the United States since Paris green made its 
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appearance. London purple, a b^'-prodiict in the nuiniifactiire of 
aniline introduced through the efforts of a London house 

,in the earlj’ eighties, and it has been used to a very considerable 
'degree. Its peeuliar color was considered a strong arguinent in favor 
of its use on account of the ease in distinguishing sprayed plants 
and on account of its read}' recognition as a poison. This latter 
argument failed in one instance, at least, as Avas pointed out by tlie 
late Dr. W. S. Barnard, who, on one occasion, Avhile traveling on 
a Mississippi River steamboat, discoA^ered that the London purple 
sifting through sacks in the cargo had been used by the enterx)rising 
steAvard to color the ice cream AA'hich Avas serA'ed to the i)assengers. 
The A'ariable amount of arsenic contained in this compound, however, 
renders it a less satisfactory substance to use than some of the other 
arsenical combinations. The use of common Avhite arsenic, especially 
Avheii mixed Avith lime, has been recommended, and its experimental 
use in this combination was first tried and advocated by Gillette 
Avhen connected Avitli the Iowa experiment station. A compound known 
as arsenate of lead has come into somcAA'hat general use in the last feAv 
years. This substance Avas first used by the gipsy-moth committee 
of the Massachusetts State Board of Agriculture in its Avork against 
the gipsy moth, an insect AAiiich is able to consume a considerable 
quantity of arsenic Avithout harm, from Avhicli fact a poison Avas 
needed Avhich could be sprayed upon the trees in A^eiy strong solution. 
The lead compound enabled its use in great strength Avithout the 
ordinarily resulting damage to the foliage. Later comiiounds are the 
siiniile arsenite of coppei*, first recommended by Mr. C. L. Marlatt, of 
this office, and a mixture recommended by Professor Kedzic, of the 
Michigan Agricultural College, in the folloAving proportions: 

White arsenic Ijonnds-. 3 

Sal soda do. .. 4 

Water gallons.- 3 

Boil togetlaer for fifteen minutes: then slake 3 pounds of iime and stir it in 40 
gallons of Avater, adding a pint of the above mixture. 

The simple arsenite of copper is prefeiuble to Paris green on 
account of its smaller cost and in being a A-ery fine poAvder, Avhieh 
remains easily in suspension. It contains about 50 per cent of 
arsenic, and is marketed under the name of green copper arsenite. 

K erosene emu Isi 0}is. 

Another distinct and A'ery important advance in the line of reme- 
dial application AA^as the general adoption of kerosene, emulsified so 
as to stand dilution with Avater, against sucking insects. The insec- 
ticide proi^erties of pure kerosene have long been knoAvn. Lodeman 
has shoAvn that kerosene AA^as i-ecominended, for the destruction of 
scales on orange trees in 1865,^ and was also successfully applied to 

^ Gardeners' Monthly, December, 18C5, p. 864. 
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oleander, sago palm, acacia, and lemon trees. This, liowever, was 
only greenhouse work, as the oil was poured into a saucer and applied 
by means of a feather. The Gardeners’ Monthly tlie following year 
recommended it for destroying all insect life, but modified this rec- 
ominendation later hy the statement tliat the vegetable oils were 
safer. Mr. lYilllam Saunders, of the Department of Agriculture, told 
the writer, in 187S, that lie had been using a mechanical mixture of 
kerosene and Avater in greenhouse work for many years. 3Ir. George 
Cruiksliank, of Whitingsville, Mass., used a mixture of kerosene and 
whale-oil soap as early as May, 1870, practically producing an emul- 
sion.^ Ileniy Bird, of NcAvark, N. J., in 1875, made a mixture in 
whicli he used a little kerosene oil Avith strong soapsuds, finding that 
it combined readily, and could be applied nnifomily Avitli a sjuange. 

In 1878 A. J. Cook ‘d recommended a mixture of kerosene oil and 
soapsuds. In 1880 IV. S. Barnard, Avorking for the ITnitod States Ento- 
mological Commission, suggested and produced an emulsion of kero- 
sene Avitli milk, AAhich AA^as used with some success. In the Avintcr of 
1881-88 H. G. Hubbard, Avorking for the DiAisionof Entomology, made 
a stable milk emulsion AAdth condensed milk, Avhicli he used success- 
fully against scale insects on orange trees, and in 1881 the same iiiA^es- 
tigator originated l)y exi^eriment the standard kerosene-soap emulsion 
noAA^ commonly knoAvn as the ‘ * Riley-Hubbard formula. ” Cook, Avork- 
ing in Michigan, had arriATcl at a different formula, and liis failure 
to make a good emulsion by the “Riley-Hubbard” formula Avas 
shoAvn by Marlatt to be due to the- exclusive use of \evy hard 
water at the Micliigan Agrienltnral College. This keroseno-soap 
emulsion, generally made according to the so-called “Riley-Hub- 
bard formula,” was speedily adopted, and has become one of the 
most used and most reliable insecticides against all sucking insects. 
(See Yearbook for 180G, footnote to page 838, for mention of a possi- 
ble earlier use of kerosene emulsion.) 

Hydroeyanic-amd gas. 

Another A"ery important insecticidal process Avhich lias come into use 
during the last fifteen years is that of fumigation Avith hydrocyanic- 
acid gas, althougli the introduction of this i^roeess has had by no 
means the same far-reaching effects as the discovery and general use 
of arsenical poisons and kerosene emulsion. The process originated 
in California as the direct outcome of the efforts of this oilice against 
scale insects, the original AA^ork being carried on by D. W. Coquillett, 
a field agent of the Division of Entomology, and F. Morse, of the 
University of California, and subsequently largely by private enter- 
prise, although experimental work in different modifications of the 
process was done by Mr. Coquillett, or under his su|>erAdsio.n. The 
plan of covering trees Avith oiled tents and liberating beneath the 

^ Gardeners' Monthly, February, 1875, p* 45. 

“ Report of the Michigan State Board of Agriculture for 1878, p. 434. 
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tents a supply of this deadly gas, produce<l by treating cyaukle of 
potassluiu with siilphurie acid, was adopted by citrus growers and by 
county horticultural commissioners to a very considerable extent in 
California. Its use was i^raetically restricted to this State down to 
1805, although some experiments had been made with its use on the 
island of Montserrat, British West Indies, against scale insects on 
orange and lemon trees in 1894-95, upon the recommendation of Pro- 
fessor Riley, who visited this island in company witli Mr. Hubbard in 
the spring of 1804. With the development of the San Jose scale work 
in the East, however, this in-ocess was soon introduced in this part 
of the country. The first experiment made vrith it was undertaken 
by Mv. Goqiiillett on the grounds of Hr. C. H. Hedges, of Charlottes- 
ville, Ya. (the first point where the San Jose scale was discovered east 
of the Rocky Mountains), in the month of March, 1804, and the writer 
of this paper in Aiiril, 1894, described the process without especially 
recommending its use, as at that time the results of the Charlottes- 
ville experiment had not become apparent J More recently tlie proc- 
ess has been carried on, apparently with great success, in Mary- 
land orchards by Prof. W. G. Johnson. 

A great and important development of the use of this funiigating 
process, however, soon took place in its api)lieation bj" nurserymen to 
their stock before delivery to purchasers. This process, adoiited by 
many nurserymen for self -protection and recxuired b}’ the laws of cer- 
tain States, was, the writer believes, first recommended by him in 
conversation with Dr, J, B. Smith, entomologist of the New Jersey 
Agricultural Experiment Station, in September, 1804, while visiting 
the nurseries of the Parry Brothers, in New Jersey. Its use in 
this way was recommended in Bulletin No. 3, new series, of the Divi- 
sion of Entomology, but in the meantime it had been recommended by 
Dr. Smith in Bulletin No. 106 of the New Jersey station, published 
November 23, 1894. To Dr. Sinith, therefore, belongs the credit of 
the first i)ublished recommendation. Since that time the i:)rocess lias 
come into A^ery general use. Experiments by Alwood in Virginia and 
by Johnson in Mainland liaA'^o resulted in the fixing of methods and 
in the establishment at many points of buildings erected for the sole 
purpose of fumigating nursery stock. 

Another form of the use of hydrocyanic-acid gas against insects has 
received consideration during the past fiA^e years and, has now reached 
practical results; this is its application against insects affectinggreen- 
house i)laiits. The greenhouse itself, being a closed building or a 
building Avhich may be closed, renders the use of the gas at night a 
comparatiA'ely simple matter, but the great variety of plants of vary- 
ing resistant qualities Avhich are found in greenhouses has rendered 
necessary extended experimentation in order to insure safety to 
the plants themselves. The extended work of Messrs. Woods and 

* Circular No. 8, second series, Dhdsion of Entomology, published April 4, 18^ 
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Dorsett, of the Department of Agriculture, and Mr. Heiiienwa}^, of the 
Massachusetts AgricultiuTil Coilego, as published by the Division of 
Entomology, has established the usefulness of this application within 
certain limitations. It seems, however, that specific experiments 
under all possible varying conditions and upon all possible varieties 
of idants must be inacle before the remedy can come into general use. 

Tlie three main insecticide discoveries. 

The use of arsenicals, of kerosene emulsions, and of hydrocyanic- 
acid gas are the main insecticide discoveries of the closing portion of 
the century, and their use as practiced to-day has been dependent 
upon a great amount of experimental work, carried on, perhaps, 
mainly hy economic entomologists. This experimental work included 
not only a consideration of the proper proportions of the insecticides 
when used against dilferent insects, but also a determination of their 
effect upon the foliage of different plants in different climates, under 
different local climatic conditions, in different seasons, and even at 
different times of the day, as well as dilferent methods of prepanition 
involving the points of ease and economy. 

Experimental work with other insecticide sitbsiances. 

A great deal of valuable experimental workhexs been done also with 
other substances and mixtures. This work has been of value, even 
where the results have been negative, as forestalling future labor and 
especially as putting a quietus upon unfounded recommendations 
ami upon valueless proprietary claims. The extensive experiments 
with pyrethrum mixtures, for example, which resulted in the estab- 
lislimeut of an extensive industry in home-grown pyrethrum powder 
and in a large series of tests in growing Pijrethnim roseum and P. 
cinerarmfolm^^^^ the extensive experiments with different whale-oil 
and ffsh-oil soaps, begun originally in the woik of the Division of 
Entomology against the hop ijhint-louso in 188G and carried on 
much further in 1895-90 in the work against the Sjui JovSe scale;, 
the experimental Avork with the old exuassia claps solutions and decoc- 
tions; the series of exx^eriments with supposed insecticidal native 
X)lants, and a host of other exxjerimeiits of similar nature may be cited 
as evidence of the extent of this work. Probably the most important 
of the remedies of what may be termed secondary value, and which 
have been brought forward by this work of recent j^'ears, is the use of 
bisulx)hide of carbon against insects affecting stored grain. 

Machinery for distributing insecticides. 

The development of machinery for the application of insecticide 
mixtures is another great advance in applied entomology made during 
the past* twenty years; and this is a line of work in which especially 
the horticulturists and also the vegetable patliologist have had a hand. 
This work first became prominent in the investigations undertaken 
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by tlie Goveriiinent both iiiidei* the Division of Entomology, Depart- 
ment of Agriculture, and under the United States Entomological 
Commission in the work against the cotton caterx)illar in the South. 

It is true that in the early days of the march of the Colorado potato 
beetle toward the East a number of sprinklers and dusters were 
invented for the purpose of applying Paris green to potato plants; 
and two or three of these, like “ Gray’s improved sprinkler,” invented 
l>y Frank M. Gray, of Illinois, in 1874, and Peck’s spray machine,’^ 
invented by W. P. Peck, of Pennsylvania, about the same time, were 
j)rophetie of the improved knapsack sprinklers which have come into 
sucli great use, especially for diseases of the grape in France, and 
also to a lesser degree in this country. But it was not until the late 
S. Barnard, working under the direction of Riley, invented the 
admirable eddy chamber, or ‘‘cyclone sj'Steni” of nozzles, following 
it with the construction of a number of ingenious, but since super- 
seded, machines for the field distribution of the poison that Avhat may 
be termed the “ insecticide-machiiiery epoch ” began. This work was 
soon after taken up in France, where it has heeu carried to a high 
degree of excellence by such firms as V. Vermorel and others, Yer- 
morel inventing a modification of the cyclone nozzle, known thei‘e as 
the Yermorel modification of the Riley nozzle and in this country as 
the Yermorel nozzle. It was not, however, until the u.se of arsenical 
sprays in orchards, against the codling inotli in i)articular, and also 
against the plum eurculio and the eankerworni, became general that 
tlie full tide of perfection of insecticide machinery began. As was 
quite to be expected, so soon as there was a strong demand for such 
imXM'oved machinery intelligent manufacturers took hold of the prob- 
lem and began to place machines of great excellence on the market. 
The demand increasing, improvement became more and more abun- 
dant, and there are at the present day many firms in the United States 
putting out distributing machines of a high degree of merit and of 
almost unending variety, from the hand bucket x)uinx) for garden use 
to the motor engine j)umx)s and machinery for orchard use on a large 
scale. Manj" nozzles luwe been invented since Barnard |3 rod need his 
first rongli tin model of the eddy chamber, or “ cyclone,” as he termed 
it, but the modifications of his system remain to-day the most gen- 
erally used and the most efficient and economical of any that have 
been x)rodueed. 

WORK OF AN INTERNATIONAL CHARACTER. 

In 1880 was brought about by American entomologists the first 
example of what may be termed beneficial international Avork in 
economic entomology. The introduction of Novius ( Veclalia) cardi^ 
nalis from Australia into California, where it utterly destroyed the 
AAffiite or fiuted scale, an insect AAffiieh had damaged the citrus 
of California to the extent of hundreds of thousands of dollars, and 
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tlireatened the extinction of the citrus indiistiy of the Pacific 
slope, is an event which is too well knoAvn to need description hero. 
It was also an cAX-nt which has been termed ‘‘epoch-making,’' and 
Avliich Avoiild deseiwe the title could it only be often repeated. It 
opened up, however, in a practical way a line of Avork wliicli liad 
often been suggested by AmeriCcin Avriters on eiitoinoiogy (tlie first of 
them, by the Avay, it must be stated, being a Canadian, Rev. C. J. S. 
Befcluine). 

The first and successful importations of this beneficial lad^djird 
Avere made by Albert Koebele, a salaried agent of the Division of 
Entoiiiology, Avorking under the direction of the late Dr. Riley, but 
AAdiose traveling expenses were defrayed from the fund appropriated 
by Congress for the representation of the United States at tlie Mel- 
bourne Exposition. A later trip to Australian regions was undertaken 
by Mr. Koebele AAhile still on the pay rolls of the Division of Ento- 
mology, hut his expenses Avere x)aid from the appropriation granted 
by California to its State board of horticulture. The results of this 
second tri^A, although not as concliisiA^e as those of liis first trip, still 
demons treated in marked degree the adA^antage of this class of inter- 
national work, namely, the introduction of beneficial insects from one 
country to another. After Koebele’s second trip he resigned his posi- 
tion, and AAms soon after employed by the noAvly established IIa^v^uian 
Republic for the purpose of continuing the same class of Avork for 
that country. From reliable accounts it seems certain that his AVoi*k 
along the same line has resulted in great benefit to the agricultural 
interests of IlaAvaii, which, since its annexation to this country, has 
once more made Koebele’s Avork a feature of the economic entomology 
of the United States. 

The United States has been able to assist other GoA^eniments in tbe ir 
Avork against injurious insects. Sendings of the same ladybird {No rius 
canlincdis) to South Africa, to EgyxAt, and later to Portugal, have 
brought about results similar to those Avhich i>roved the salvation oi! 
the citrus industry of California, Avhile other loss important exporta- 
tions of beneficial insects promise good results. Through the oflhni 
AAiiicli the Avriter represents there have been several introductions of 
beneficial insects from foreign countries. Collections of musouni 
specimens of injurious insects of foreign countries haA^e also boon 
made and brought to this country in the course of a study of t he 
greatly increasing danger Avhich enlarging commercial relations and 
rapidity of ocean traffic are constantly bringing about by the iutix)- 
duetion of neAv insect pests. 

A striking exemplification of the benefits to be derived from the 
prosecution of this international work is actually developing in Cali- 
fornia in the probable establishment in that State, through the efforts of 
this Department, of Blastophagagrossoriim, an insect Avhich in Moditer« 
ranean countries fertilizes the Smyrna fig, and which it is confidently 
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expected will result in tlie building up of a fig industry in Californiaj 
the output of which will rank favorably with, if it does not exceed, 
that of the countries which have made the Smyrna fig the standard 
hg of commerce. At the time of the present writing (December, 1800) 
four generations of the fertilizing insect have been reared under 
natural conditions at Fresno, Cal., and there is eveiy probability that 
it will be carried through the winter successfully. The insect hiber- 
nates in so-called gall-figs upon the wild fig tree. Such figs heretofore 
at Fresno have fallen with the first heavy frost. The present winter, 
however, a certain number of trees have been protected from the action 
of the frost h 3 ^ a canvas covering, and a eomniercial product of Ameri- 
can-grown Sm^Tiia figs during the summer of 1900 is confidently 
exi^ected. 

PRESENT STANDING OF THE UNITED STATES IN ECONOMIC ENTO]HOLOGY. 

The writer has referred in an earlier portion of this i^aper to the 
fact that as late probahl^^ as 1878 this eountiy was behind certain 
European countries in its accomplishments in the field of economic 
entomology, but owing to the ciying needs of a rapidl}’’ growing pop- 
ulation of i3i*actical people and to the consequent eiieonrageraent 
given b3’ legislatures in making api)ropritations, as well as hj tlie 
energy, ability, and adaptability" of the individual workers, many"^ of 
them men of high standing in the field of pure science, the United 
States has jumiied to the front. English colonists, themselves con- 
fronting many of the same iDimblems whieh we have had to meet, were 
among the earliest to recognize this fact, and agricultural papers of 
the Australian colonies, of New Zealand, of Cape Colony", and of 
British India have for y^ears been extensively quoting from American 
writings. Other countries have followed their lead. Cape Coloiiv has 
employed an American economic entomologist. Argentina sent for an 
American entomologist to advise that Government in its work against 
migratoiy locusts. The British West Indies are at the present time 
in search of the proper man to go from the States to hell) them in tiieir 
work along these lines. In 189G the French autliority", Dr. Paul 
Marchal, writing on the subject of applied entomology" in Europe, 
began his paper with the words (freely" translated)-: 

There exists nowhere an organization dealing with applied entomology capable 
of rivaling that of the United States. The extraordinary development which this 
service has taken in America is well known. * * * The progress realized in 
these later years under the influence of this organization has been of the highest 
kind. In particular that which concerns the application of insecticides on a large 
scale and biological observations of a high interest from the point of view of pure 
science have been accumulated in their publications. * * * European nations 
have commenced to follow the example which has been given to them on the other 
side of the Atlantic. * * 

Recently, Miss Eleanor A. Ormerod, the well-known English writer 
and investigator, referring to the work of American economic ento- 
mologists, w-rote: “It really" is impossible for me to say how highly I 
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fully believe that their serviceable .scientific and ai)plied information 
is benefiting the world as well as their own country.” 

All thi.s is encouraging, and it appears to the writer, who, however', 
is perfectly willing to confess that he maybe prejudiced, well deserv<;d; 
yet the rapid strides which other countries are taking will necessitate 
the most strenuous endeavors on the part of American Avorkers if this 
temporai'y supremacy is to be maintained. This, of course, shotild 
not ire an especial aim of economic inve.stigators in this country, but 
is perhaps worth the mention. We shall aim to secure the best results 
possible, and it sironld be our hope that others in other countries 
may do as rvell. The extremely rapidly growing public interest in 
investigations in tliis line during the past few years, as well as the 
excellent results obtained by the Avorkers, are fast placing this coun- 
try in a position AA'here agriculturists may work to the best aclA'antage 
in their Avarfare against injurious insects. 
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IXTE(jDrCTION. 

Ill previous ai'tioles in the Yearbooks for 1804, 1807, and 1808 the 
origin and development of the ^y^tenl of agricultural odueation in the 
United Stat es have been discussed, and sperdal feat ares of that sysicui 
have been described in more or less detail. The main purpose of tlie 
present article is topresiml a general vieiv of the different agencies for 
education in agriculture in this country as they exist at the close of 
the nineteenth century, and to indicate tlie directions in which the 
inovoment for the diffusion of knowledge on agricultural subjects 
among our people is tending. In order that the reader may have a 
proper understanding of the real siguificance of the present remark- 
able activity in tlie sphere of agricultural education, it is necessary 
that ho should have in mind at lea.st an outline of the history of this 
movement, and bo able to form some estimate of the progress which 
has been made in dotining and organizing the various branches of 
agricultural education. In presenting such an outlim' as an iutroduc- 
tiou to the main theme of this ariicle, advantage Avill be taken of a 
recent review of the availalile literature relating to the history of agri- 
cultural (‘ducation in this country made under the direction of the 
writer by Prof. Herman Babson, of the Massacliu setts Agricultural 
College, through which additional light has been thrown on the be- 
ginning.s of various important movements f(»r the in-omotion of such 
educati(m. 

The activity in agricultural education during the present century 
will seem iill the more impressive if it is remembered that, after the 
cessation of the efforts of Greek and Roman UTiters to encourage 
agriculture by descrilnng the proeeisses of the art, centuries elapsed 
before the educated men in Europe took interest enough in agricul- 
ture to write books about it. War was the chief occupation of gen- 
tlemen, and the arts of peace were left to the ignorant and the lowly. 
But these centuries nevertheless marked the steadj^ progress of civili- 
zation, and “soon after the beginning of the sixteenth century agri- 
culture partook of the general improvement which followed the 
invention of the art of printing, the revival of literature, and the 
more settled authority of government, and, instead of the occasional 
notices of historians, we can now refer to regular treatises, wiitteii by 
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alien wlio engaged eagerly in tliis occupation.''’ The first 

English treatise on husbandry appeared in lood, entitled “Tlie book 
of luisbandry/' and Avas written by Sir A. Fitzherbert, a judge of com- 
nioii pleas. The vojniges of exi^loratioii in various hitherto unkuoAvii 
(luarters of the globe and the colonization of Aaneriea brouglit new 
agrie lilt Ural plants and breeds of animals to Euroxae and caused the 
spread of the old ones in the new countries. The natural sciences 
vrere rapidly developed and investigations i*eiating to agriciiltiii'e 
began. Boinethliig of the progressive spirit of the age begun to stir 
in even the dull frame of tliis oldest of industries, and by tlie close of 
the oightoentlx century the advance movement in agriculture had 
taken the form of organized eitort. Societies, like the Bath and IV est 
of England Society and the Higliland Society, were formed in Europe, 
and a Government board of agriculture was organized liy Great 
Britain. 

EARLY EFFORTS FOR THE IMPROVEMENT OF ACUaCULTURE. 

In this country the first agiieiiltural efforts necessarily were directed 
toward clearing the land and gi'owing Ihe crops immediately needed 
for the sustenance of tlie settlers and for exiaort to tlie mother coun- 
try, wlienee alone inanufactiired articles could be obtained. As is 
common in new countries whore vast tracts of land are oixui to free 
occupation, many speculative attemx>ts were made to grow erotis bring- 
ing high prices with a niiiiimum of labor. Some of these attempts, 
like that relating to the production of silk, proved utter failures, 
while other crops, vSiicli as tobacco, were very profitable. Land was so 
plentiful that in many regions the easiest and most profitable tiling 
to do when yields declined was to change to new ficdds and abandon 
the old to weeds. There was little incentive to careful culiivatiou 
and scarcely any motive for seeking new knowledge for the improve- 
ment of agricultural praeiiee; and to this can be added the general 
absence of any educational system for the masses, together vith the 
deep-rooted iirejiidices against “book learning’^ as applied to any 
industrial pursuit, especially agriculture. Wars, at first with the 
Indians and then between the various European nationalities oceupy- 
• ing the American continent, engaged much of the attention of the 
most vigorous portion of the farming community, and these struggles 
culminated in the united efforts of the colonics to free themselves 
from Great Britain, viiich led to the protracted contest known as the 
American Revolution. 

Occasionally some pioneer of agricultural education arose, like 
Jared Eliot, of Connecticut, who published in 1747 a series of essays 
on farming “full of valuable suggestions,” but little heed was paid 
to the advice of such men. The Revolution naturally left agriculture 
in a most deplorable condition, so that the attention of statesmen was 
almost necessarily drawn to measures for its resuscitation. But far 
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more important for the begetting of a progressiYo mo'^xanent in agri- 
culture was tlie new feeling among tlie i)eople that tliis country vras to 
be forever the liome of themselves and their descendants. They were 
no longer adventurous colonists seeking wealth to bo taken back to 
the mother country, but citizens of a jxung nation with vast x^ossi- 
bilities of material development. It Avas also evident that for a long 
l^eriod agriculture Avould be the chief industry of the iiev\' Rex)ublie, 
and that the develoi)mcnt of other industries, as well as success in 
commerce, dei^eiided largely on wise utilization of tlie agricultural 
resources of the eountiy. The Avisest heads took in the real situation 
most quickly, and, following the fashion set across the sea, begun a 
X>rox3aganda for agricultural imx^roAxnieiit. This Avas not duo to any 
demand of the i^eoxde for information, hut to a desire on the x^art of 
the leaders of tliought and action to aAraken interest in Avluit they 
deemed a matter of vital importance to the wedfare of the nation. 
Hence, most of the early agricultural societies were begun in cities, 
and their membership Avas largely composed of men Arho had only a 
secondary interest in agriculture, though it must ])e remembered that 
in those days theix Avere comxAaratiAxly few Americans in active busi- 
ness, professional, or political life who did not have some direct deal- 
ings Avith farm i>rox^erty. 

OliGANIZATIOX OF AGEICULTURAL SOCIETIES. 

The organization of agrienltural societies, beginning early in 17S5 
at PhiladelxDhia, tlien the national capital, and taking in such men as 
George *\Tashington, Benjamin Franklin, and Timothy Pickering, 
spread rapidly south and north along the fringe of Atlantic coast 
communities, then constituting the United States. At Charleston, 
S. C., ill 1785; nallowell, Mass. (noAV Maine), in 1787; ISTew York 
City, in 1701; Boston, Mass., in 1702; Wallingford, Conn., in 1791; 
Middlesex County, Mass., in 1791; Sturbridge, Mass., in 1799, and 
Xierhaps in a feAv other xdaces, similar societies Avere foinued x^^'ior to 
the close of the eighteenth century. This moAxment continued, until 
in 1809 we have the germ of a national organization in the society 
formed in the District of Columbia, to Avhicli the seat of the National 
GoAxrnment laid a foAV years before been iiermanently transferred. 

BEGINNING OF PUBLICATIONS ON AGRICULTURE. 

During this iieriod A^arious methods for diffusing agricultural infor- 
mation were xiroxiosed or put in operation, Axry largely through the 
efforts of these agricultural societies. Books on agricultural subjects 
began to apxiear. Among tliese, mention may be made of a \mlnme of 
over 800 pages, x^nblished at Worcester. Mass., in 1790, entitled ‘'The 
Noat England Farmer, or Georgical dictionary: Containing a com- 
pendius account of the Avays and iriethods in which the most 
tant art of husbandry, in all its A^arions branches, is or may be 
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practiced to tlie greatest advantage in tliis country, ])y Samuel Deane, 
A. M., Fellow of the American Academy of Arts and Sciences;” and 
the “Eural Socrates, or an account of a celebrated idiilosophical 
farmer, lately living in Switzerland and known by the name of 
Kliyogg. — Hallowell (District of Maine). Printed by Peter Edes, and 
sold by tlie booksellers in the principal towns of the United States. 
A. D. 1800.” The author of this book was Dr. Vaughan, a prominent 
member of the Maine Agricultural .Society, who, in 1800-1804, like- 
wise published a series of agricultural papers and essa^^s of much 
value. 

Tlie more important societies soon began tlie publication of informa- 
tion on agrieiiltural subjects. As early as 1792, the New York society 
piiblislied a small quarto volume of its transactions. In 1797 the 
trustees of the Massachusetts society began the publication of i>ain- 
idilets, or, as we now say, bulletins, on agricultural topics, which after- 
wards were developed into a regularly issued journal. The same year 
this society estaldlslied ‘"a regular libraiy,” having accumulated, ‘‘by 
gift and xnireliase, a eonsiderabie nnniber of works on agriculture.” 

ESTABLISUMEXT OF FAIRS FOR EDUCATIONAL PURPOSES, 

Four years later (1801) a communication was presented to the trus- 
tees of tlie Massachusetts society which contained the germ of an 
educational movement on behalf of agriculture, destined to have an 
important influence on the iinjirovement of the art in this country, 
especially down to the opening of the civil war. This was tlie sug- 
gestion that fairs should be held in May and October in Cambridge 
common and “small bounties given for certain articles.” Nothing 
was immediately done to carry out this plan; but in 1804, Dr. dTiorn- 
ton, the first United States Commissioner of Patents, proposed that 
fairs should be held in the city of Washington on market days, after 
the Englislx fashion. This idea was eagerly taken up by the citizens 
and municipal authorities, and the first fair was held in October of 
that year. It was such a decided success that two others were held 
in siiceeeding years, after which, however, they were discontinued. 
A great impetus seems to have been given to this movement by the 
enthusiastic labors of Elkan ah Watson, of Massachusetts, who, begin- 
ning with an exhibition of two merino sheep on the public square at 
Pittsfield in 1807, soon developed the more elaborate and picturesque 
“cattle shows,” which for many yearn were the xmpular rural festivals, 
especially in New England. Much interest also attaches to the 
“sheep shearings,” the most famous of which was annually held for 
a dozen years, beginning with 1808, by George Washington Parke 
Cnstis, at “Arlington,” his estate near Washington, on the Virginia 
bank of the Potomac. This was attended by throngs of prominent 
men, and had much social as well as agricultural importance. Tlie 
interest in the movement for the pi'omotion of agriculture awakened 
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at the national capital is further shown by the organization in 1809 of 
the Columbian Agricultural Society, which was the foundation of 
the national organization finally formed in 1852. From 1809 to 1812, 
inclusive, this society held six fairs, at which cattle, woolen goods, cot- 
ton cloth, fancy work, clothing, bed linen, sewing thread, carpeting, 
rugs, dyes, etc., were exhibited. 

THE BEGINNING OF AGEICULTUBAL EDUCATION. 

Washington’s deep interest in measures for the advancement of 
agriculture is evidenced not only hy his letters but by his message to 
Congress in 1796, in which he earnestly pleads for the establishment 
of a national board of agriculture. Congress, however, took no deci- 
sive action on this proposition. 

Meanwhile definite efforts had. been made to secure for agriculture 
a place in the school system of the country. From the Transactions 
of the New York Agricultural Society we learn ‘Hhat the legislature by 
an act passed April 11, 1792, had granted the sum of L.750 (£1,500) 
for five years to the trustees of Columbia College for the purpose of 
endowing additional professorships, and that the trustees had insti- 
tuted, among others, a professorship for natural history, chemistry, 
and agriculture, * ^ * and that lectures had been given ux)on 
the different parts of the course.” Samuel L. Mitcliill, M. D., LL. D., 
an active member of the society, was elected to this professorship, 
probably on the recommendation of Dr. Samuel Bard, another mem- 
ber, who chanced to be a trustee of Columbia College. How far agri- 
culture was directly taught by Dr. Mitchill we do not know, but we 
have his assurance that in the course in botany which he gave ‘‘the 
physiology of plants, including their food, nourishment, growth, res- 
piration, perspiration, germination, etc., is therefore particularly 
enlarged upon as conneeted with gardening and farming.” He also 
wrote essays on the chemistry of manures. 

In 1794 the Philadelphia society received the report of a committee 
in which the claims of education in agriculture through the establish- 
ment of i^rofessorships in the colleges, as well as the teaching of agri- 
culture in the common schools, are urged ui^oii the attention of the 
State legislature. 

In 1801 the Massachusetts society subscribed ^500 for the establish- 
ment of a professorshi];) of natural history in Harvard College, and a 
committee was appointed to obtain subscriptions for the permanent 
endowment of this professorship) and for the support of a botanic 
garden. This resulted in the election of William D. Peck, in 1804, to 
fill the new chair, and in the later establishment of the botanic garden. 

“ Just as the country was well started toward helipfiil discussions 
and improvements along agricultural lines,” says Professor Babson, 
“the second war with England placed many hindrances in phB 
way of further progress in this dii’ection, and these hindrances wesfo 
1 A' 99 11 ■ /'V:. 
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SEbr:t‘fiP.e 2 itly strengtlunied hy the rupid growtli of iiuuurfaetiirmg facil- 
ities and wealtli-seekhig industries. The tendencies of the times were 
eitywanls. and the era of good feeling naturally became an era unfa- 
vorable f 01 - giv^at agrieiilt Ural advaiicemeiit. N e vertheless, the farmers 
ausl tlieir friends, eleaidy iriide 2 *standing the unsatisfactory state of 
afLiiirs, did wlmt they could in spite of the indifference of the general 
puldii* regariliiig their eiforts.'^ The formation of agricultural socie- 
ties ’was continued and their number rapidly increased. In South 
Carolina, for example, eleven societies wei‘e in existence by 182f3, The 
movement for the establishment of a national board of agriculture 
was reiiev'cd in 1817 by the Berkshire Agricultural Society of Mas- 
saclrusetts, vrbich presented a inemorhil to Congress on this subject, 

Tlie bill whicli resulted from this eifort was, however, defeated in 
the House of llepreSvUitatives. llie following year (1818) saw the 
estii!)Iishinent of the Xew York Horticultural Society, the first organ- 
ization of its kind in the United States. The American Farmer, the 
first distinctively agricultural periodical in this country, was started 
in Baltimore in ISH), and was very shortly followed by The Plough 
Boy, published by ^‘Ileiiry Homespun, Jr.,” at Albany, N. Y. The 
first iigrieiiltural paper in Yew England was Issued in 1822. 

Books on agriculture began to come more frecxuently from the press 5 
among the most eharaeteristie of these were “The Farmers Assistant, 
by Jolm Nicholson, escp, published at Albany, N. Y., in ISl-l [a sec- 
ond large edition in 1820], embracing every article relating to agri- 
culture, arranged in alphabetical order;” “Nugfs Georgicse ” (Agricul- 
tural Trifles), by the Hon. William Johnson, senior vice-president of 
the Literary and Phdosophieal Society of Charleston, S. C., published 
in 1815, which is an “endeavor to sketch the outlines of a picture of 
the cares and amusements, the duties and emxfioyments, of the Caro- 
lina former;” “A rat or,” by John Ta^dor, an eminent statesman and 
agriculturist, published at Petersburg, Ya., in ISIS, and considered 
the forerunner of the American Farmer, whicli seems to have had a 
great influence on Virginia agriculture; “ The Farmers’ Library,” by 
Leonard E, Lathrop, i>iiblishc‘d at Rochester, K. Y., 182G-1823, “to 
explain some of the fundamental x:)rinciples whieh relate to agricultural 
science,” 

Gradually there came into being a desire for more exact and fresh 
information regarding agricultural conditions and needs, as is evi- 
denced hy the action of the State of Massachusetts in 1837 in author- 
izing an agricultural survey of the State to “collect accurate informa- 
tion of the State and condition of its agriculture and every subject 
connected with it, point out the means of improvement, and make a 
detailed report thereof, with as much exactness as circumstances will 
admit-” 

Along with these general measures for the instruction of the farmer 
there 'went a series of efiorts to develop agencies for direct school 
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training in tlie science and practice of agriculture. In 1819 Simeon 
De Witt, surveyor-general of New York, piiblislied a pamplilet at 
Albany urging tbe foundation under State antliority of “Tlie Agri- 
cultural College of tbe State of New York,” not so inucb “to give 
instruction to farmers as to make farmers from tlie other classes of 
society, wliicb are stocked with such a superfiuity of members that 
hordes of them must otherwise remain useless or worse than useless 
to the community.” Two years later (1821) Robert Hallowell Gardiner, 
of Maine, obtained an annual grant of 11,000 from the State legisla- 
ture to aid in maintaining an institution which was to give mechanics 
and farmers “such a scientific education as would enable them to 
become skilled in their professions.” This institution was incoipo- 
rated as the “ Gardiner Lyceum;” a stone building was erected for its 
use, and students were first received Jaiiiuaiy 1, 1823. Rev. Eerija- 
min Hale, a former tutor in Bowdoin College and later (1827--1835) 
professor of chemistry in Dartmouth College, was the first X)resident. 
The course of study at the lyceum was arranged for two years, and 
there were twenty students the fii*st year. The eoui^es may generally 
be described as a chemical and a mechanical one. There was a per- 
manent professor of agriculture, a practical farm, and special short 
winter courses. The school kept up for many years, its numbers 
reaching at one time as high as fifty-three. It had a good library and 
collections. About the same time (1822) the agricultural society of 
Albemarle, Va., made an eaimest but unsuccessful effort to raise funds 
for the establishment of a professorship of agideulture in the Univer- 
sity of Virginia. Prominent in this movement was James Madison, 
then president of the society, and the following extract from the let- 
ter written over his signature to the other agricultural societies of the 
State is interesting as showing the interest manifested in chemistry 
as an. aid to agriculture: 

This science is eveiy clay penetrating some of the hidden laws of nature and 
tracing the useful purposes to which they may be made subservient. Agricul- 
ture is a field on -which it has already begun to shed its rays, and on which it 
promises to do much toward unveiling the processes of nature to which the prin- 
ciples of agriculture are related. The professional lectures on chemistry, which 
are to embrace those principles, could not fail to be auxiliary to a professorship 
having lessons on agriculture for its essential charge. 

In 1825 a plan for an agxdcultural college was submitted to the leg- 
islature of Massachusetts and discussed there and in the New Eng- 
land Farmer and other, papers for some time. It was to be much 
like other colleges of the time, with the addition of courses in agri- 
culture and mechanic arts, provided with a farm and shops. No 
immediate results followed this agitation. An agricultural school 
established at Derby, Conn., in 1826, proved immediately successful, 
and was obliged to increase its accommodations for students; 
other phase of this movement is seen in the “ manual-labor’^ sohoofe 
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organized in a number of places in Kew York between 1825 and 1840. 
They were founded for the imipose of enabling needy students to 
secure an education by devoting a part of their time to actual labor 
in the fields or shops, which should also constitute a part of their edu- 
cation. Though somewhat enthusiastically undertaken, this plan soon 
proved a total failure. The same idea has, however, been revived 
from time to time by those who are not aware of the teachings of 
experience in this direction. 

Agitation on behalf of agTicultural education grew more active, and 
between 1845 and 1850 a number of agricultural schools were estab- 
lished by private enterprise in Xew York and Connecticut, some, of 
w^hich met with considerable success for quite a period. In 1840 John 
P. Norton was ai:)pomted professor of agricultural cheiulstry and 
vegetable and animal physiology at Yale College, and the demand for 
teachers of agricultural chemistry had grown to be sufiieient by 1848 
to warrant the establishment of a course for their preparation at the 
same institution. In 185 J the New York legislature passed acts 
establishing a State agricultural college and an industrial school, to 
be known as ‘"The People’s College.” These institutions, however, 
did not become firmly established. Agricultural colleges which have 
grown to be permanent and strong institutions Avere opened for students 
in Micliigan in 1857 and in Pennsylvania and Maryland in 1850. 

State agricultural colleges w'ere incorporated in Iowa and Minnesota 
in 1858, and professorships of agriculture were estalfiished about this 
time in several literary colleges. 

During the twenty years preceding 1800 the movement for the 
advancement of agriculture was greatly broadened and strengtliened 
by organizations representing the different States. By the end of this 
period State agricultural or horticultural societies had been formed in 
Massachusetts, Connecticut, New York, Pennsylvania, Georgia, .Ohio, 
Illinois, Michigan, Wiseoiisin, and Indiana, and State boards of agri- 
culture in Indiana, Massaeluisetts, and Alaine. 

ORC4AXIZATIOX OF A XATIOXAL AGRICULTURAL SOCIETY. 

In 1841 an attempt Avas made to organize a national agricultural 
society at Washington and to secure the fund left by Hugh Smithson 
for the maintenance of such an organization, hut this resulted in fail- 
ure, owing to the decision to use this fund for the establishment of 
the Smithsonian Institution. But eleven years later (1852), at a con- 
vention called by tweh^e State agricultural associations, the United 
States Agricultural Society was organized. Professor Babson thus 
writes of the work of this society: 

The annual meetings practically accomplished the results which would have 
been obtained by a national board of agriculture, as suggested by General Wash- 
tegton and subseqnently by the Berkshire Society in Massachusetts. The meet- 
ings were prolific of important reports, inA^estigations, and, best of all, discussions. 
Association and communication of thoughts and interests were the secrets of its 
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great work, and up to the beginning of the civil war it was essentially the center 
of the agriculUiral interests of the country. At each of its meetings it urged the 
establishment of a Department of Agriculture, until finally the result was attained. 
It x^ublished a record of its transactions and also a periodical with reports of 
tbe annual meetings, exhibitions, and operations of the societj% with a general 
statement of the position of agricultural affairs at the metropolis and reports of 
the ox>erations of >State boards and societies and agricultural colleges and of all 
legislative recognition of the predominant interests of the country. 

ORIGIN OF THE UNITED STATES DEPARTMENT OP AGRICULTURE. 

Congress first took an active interest in the promotion of agricul- 
ture in 1839, when, on the recommendation of Hon. Henry L. Ells- 
worth, Commissioner of Patents, an appropriation of $1,000 vras made 
for the collection of agricultural statistics, investigation for promot- 
ing agrieiiitiiral and rural economy, and the procurement of cuttings 
and seeds for gTatuitoiis distribution among the farmers.’’ This work 
was gradually developed; investigations in entomology, chemistry, and 
botany were provided for by ISoo, and the way was thus opened for 
the establishment of the United States Department of Agriculture in 
1802. It is sufficient to call attention here to the fact that tlie Depart- 
ment has taken an active part in movements for the technical educa- 
tion of farmers, and has directly disseminated a very large amount of 
useful information on agricultural subjects, much of which has been 
obtained through its own investigations and scientific researches.^ 

DEVELOPMENT OF SCIENTIFIC AND TECHNICAL EDUCATION. 

In the foregoing ])rief outline of the main facts attending the de- 
velopment of the movement for the dissemination of agricultural 
inforinatioii and the organization of institutions for agricultural edu- 
cation in this country during the first half of the nineteenth century, 
it lias been shown that there was a gradual broadening and deepening 
of the public demand for national and State action in this direction. 
This movement on behalf of agriculture was, however, only one 
phase of a general intellectual and industrial advance, which widely 
affected public sentiment in the United States, as well as in the rest 
of the civilized world. The physical sciences, especially chemis- 
try and geology, were developed with remarkable rapidity daring this 
period and were revolutionizing some of the arts and producing 
great changes in agriculture. The development of steam transporta- 
tion, the invention of the telegraph, the multiplication of maehineiy, 
the discovery of gold in California, the emigration of European peo- 
ple to this country, and the rapid spread of population west of the Alle- 
ghenies, all these things, scientific, industrial, and political, had 
brought about a general recognition of the fact that the old order of 

* The work of the Department of Agriculture is fairly presented in the yariotis 
papers in this Yearbook, each one of which discusses some phase of scientific Or 
economic investigation in relation to agriculture in which the Depansmeht 4^ 
taken part.— Ed. 



166 YEARBOOK OF THE DBPAETMEKT OP AGltlCULTUKE. 


tliinjfs was passing awar and awakened a gi-eat desii-e for new informa- 
tion and new training. The sciences found their way into the curricula 
of academies and colleges, slowly at first, hut with accelerated rapidity 
as the years passed and competent teachers increased in number. 
The friends of the old classical education were, however, powerful 
enough to make progress in this direction altogether too slow to satisfy 
those who had enthusiastically adopted new views of education, and 
prevented anything like a symmetrical reorganization of courses of 
study so as to fully recognize the claims of the natural sciences to be 
a component part of the system of higher education. Moreover, insti- 
tutions founded on literary and philosoi)hieal lines were not able to 
bring themselves at that period to favor the introduction of courses 
of instruction based on the needs of the students desiring to perfect 
themselves in the technical principles and practice of the arts and 
industries. Thus arose a demand for a new class of institutions 
which should be entirely devoted to scientific and technical education. 

Some efforts were made to supplj^ this demand by private enter- 
prise, but the people, who, by this time had become accustomed to the 
support of public schools for elementary eclneation, quickly saw the 
advantage which would flow from the organization and maintouanee 
of these new institutions under State or national patronage, and read- 
ily seconded the elforts of their leaders to secure recognition for the 
movement in State legislatures aud in Congress. In their enthusiasm 
for the direct application of science to the arts, the people and edu- 
cators alike oftentimes attempted to found agricultural and other 
technical schools on too narrow a basis, making them manual-labor 
or trade schools in which the fundamental principles of sound peda- 
gogy were almost entirely neglected. There were, therefore, many 
failures and much confusion of thought as to the best curricula for 
scientific and technical schools. It was, in fact, too early in the his- 
tory of the “new education” to expect clear definition of aim and 
purpose or the perfection of details of instruction. There must neces- 
sarily be many experiments and nuinerous failures before a system of 
teehnieal education suited to the complex needs of modern indus- 
tries and the American continent and people could be even faii-ly well 
formulated. 

THE MOEKILI, ACT OF 1SC2. 

It was fortunate that at this juncture the national leader who 
sought to cjpj'stallize the growing demand of the people for tech- 
nical education into an act of Congress, endowing colleges for this 
pnrpose in every State of the Union, was a man of broad views and 
large practical sense, willing to draw his measure on comprehensive 
lines and leave future experience to work out successful results, 
even through many tribulations and gi'eat risk of fatal bungling. 
This man was J nstin L. MoiTill, of V ermont, who, having by his own 
efforts risen to success in mercantile and agricultural imrsuits in the 
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midst of a liarcl-workiiig but intelligent and progressive coiiimunityj 
had come to Congress in the prime of life witli an open mind toward 
every measure which promised to widen the oppoilunities and increase 
the welfare of the masses and had in it the promise of attaining prac- 
tical results by businesslike methods. 

On December 14, 1857, Mr. Morrill introduced into the House of 
Representatives a bill “donating public lands to the several States 
and Territories wdiich may i)rovkle colleges for the benefit of agricul- 
ture and mechanic ^rts,” and granting 2,000 acres of land for each 
Member of Congress for this purpose. The bill was referred to the 
Committee on Public Lands, who brought in an adverse report April 
15, 1858. Nevertheless, in the next session of Congress the bill passed 
both Houses, but was vetoed by President Buchanan. In spite of this 
defeat and the legislative disturbances caused by the opening of the 
great civil war, Mr. Morrill persisted in his efforts to secure national 
aid for industrial education, and on December 16, 1861, introduced an 
amended bill. A similar measure was introduced in the Senate May 
2, 1862, by Benjamin Wade, of Ohio. On May 28 the bill was reported 
adversely in the House by the Committee on Public Lands, but was 
passed by the Senate eJune 10, and nine days later by the House. 
President Lincoln approved the bill July 2, 1862. 

The jypovlsions of the 2lorrill Act, 

xVs finally i)assed the Morrill Act of 1862 was a comprehensive meas- 
ure, providing for “the endowmient, sui)port, and maintenance of at 
least one college [in each State] where the leading object shall be, 
without excluding other scientific and classical studies, and including 
military tactics, to teach such branches of learning as are related to 
agriculture and the mechanic arts, in such manner as the legislatures 
of the States may respectively j)rescribe, in order to promote the lib- 
eral and practical education of the industrial classes in the several 
pursuits and professions in life.” For these purposes there was 
granted to the several States 30,000 acres of public land for each Sen- 
ator and Representative in Congress, the entire proceeds of the sale 
of which must be so inve>sted as to constitute a x^^^i'petual fund yield- 
ing not less than 5 per cent interest, “the capital of which shall 
remain forever imdiminished (except so far as may be provided in 
section 5 of this act) and the interest of wdiieh shall be inviolably 
appropriated by each State which may take and claim the benefit of 
this act.” The exception to this reciuirement is “that a sum, not 
exceeding 10 per cent upon the amount received by any State under 
the provisions of this act, may be expended for the purchase of lands 
for sites or experimental farms.” “No portion of said fund, nor the 
interest thei'eon, shall be applied, directly or indirectly, under any 
pretense whatever, to the purchase, erection, preservation, or repair 
of any building or buildings.” The colleges were to he entirely under 
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the control of the States, and in fact could not be established or main- 
tained unless the States provided buildings. It is obvious, therefore, 
that iji this, as in other acts passed by Congress to aid the institu- 
tions, the national funds were intended to be only partial endowments, 
which were to be supplemented by the States in any way and to any 
extent required by -their growing necessities. 

Laud donated and niunber of institutlous benefited under the Morrill Aet* 

The amount of land actually obtained under this act ranged from 
24,000 acres for Alabama to 090,000 acres for New York. Unwise 
management in many States caused the premature sales of the lands 
at a period when large grants to railroads and the opening of vast 
areas to settlers free of cost had made the eollege-land scrip almost 
worthless. T!ie general result was that many StatCvS received small 
advantage from the land grant, the income of which in some cases was 
not sufficient to properly maintain even a single department of a col- 
lege. In a few States, like New York and Michigan, where the num- 
ber of acres received was large and the sale of the land was skillfully 
made, large funds were oldained and strong institutions were estab- 
lished. The total fund received from this land amounts to over 
$110,000,000, and 1,240,000 acres still remain to be sold. 

Twenty-five years after the i)assage of the land-grant act of 1862 tlie 
United States Bureau of Education reported that forty-oiglit institu- 
tions had shared in the benefits of the act. 

In thirteen States the grant was made over to universities or colleges already 
existing, and has served to establish or augment the funds of courses, departments, 
or schools of applied science in the same. In the twenty-five remaining States the 
fund has served as the chief source of endowment for new institutions, or as the 
nucleus around which have collected additional funils, in several cases far exceed- 
ing the amount received from the national grant. 

Earhj relations of inst It id tons benefited by the Morrill Act toayrltultnral ednmtimu 

lu discussing the early relations to agricultural education of the 
institutions which received the benefit of the Morrill Act, it is difficult 
to make any general statements which will not be misleading. The 
broad provisions of the act; the widely A^arying amounts of money 
obtained from the sales of the land; the vagueness and incompleteness 
of the system of scientific and technical education in all lines, and 
especially in agriculture; the indifference of the farmei’S to agricul- 
tural education and their demand for the training of their children 
in other directions; the conservatism of the public and of educators 
regarding changes in long-established courses of study; the claims of 
established institutions to share in the benefits of this act; the no less 
tu^enfc claims of the promoters of new colleges; the local, j)olitieal, 
and denominational influences; the industrial conditions in this 
country— these are some of the factors which contributed to produce 
the greatest A^ariety ill the institutions organized under this act and 
to vary in still larger measure the attention Avhieh they gave to 
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ediieatioii in agrieiilture. While it is tme that the sciences liad begun 
to make their way into schools and colleges in this country prior to 
1862, it is also the fact that for the most part the American colleges 
were institutions maintaining a single classical course, which must be 
rigidly followed by all students desiring to graduate. Courses ot 
study in the sciences were yet to be develox^ed, teachers in these 
branches were to be trained, and the s^’stem of elective studies was 
to be organized, while graduate courses of instruction and research 
were hardly thought of. Technical and industrial education neces- 
sarily had to wait until instruction in the sciences, on which such 
training must be based, had been put on something like a sound basis 
and had secured a reasonable sux)ply of well-trained teacliers and at 
least fairl}^ adecxuate buildings, apparatus, text-books, and other 
equipment. 

Even in the strongest institutions established under tlie Morrill Act 
of 1862, for many years most of the State and national funds obtained 
for their maintenance were wisely expended in building iq) sound 
education in the natural sciences. In this way only could they lay 
strong and deep foundations on which to rest a substantial super- 
structure of technical education when the times were ripe for its 
erection. Speaking broadly, the chief function of the land-grant 
institutions during the first quarter century of their existence was to 
aid in the establishment and perfecting of instruction in the natural 
sciences throughout the country. In doing this they did a great work 
for agriculture and the other industries by giving free tuition to thou- 
sands of students drawn from the industrial classes, who have since 
used their trained talents for the development of our industries by 
utilizing scientific facts and principles for their advancement. But 
more than this, these colleges at once begun, in greater or less degree, 
the building up of technical courses in agriculture and tlie develop- 
ment of agricultural research along scientific lines. If the fanners 
had responded to the efforts of the colleges in this direction many 
more of their children might have received direct, even if iuq)erfeet, 
instruction in the theory and practice of agriculture, and the move- 
ment for the development of such instruction might have been gi’eatly 
accelerated. Amid many discoui'agenients within and without, the 
colleges for technical education in agriculture gradually made their 
way, and the various lines of endeavor now ho]>efu]ly exjjanding had 
their foundations surely laid in the institutions established under the 
Morrill Act of 1862. A new and peculiarly American principle had 
been introduced into our educational system by this great act, which 
is well set foi'th in the memorial address of President Buckham, of 
the University of Vermont, on Senator Morrill before the Association 
of American Agricultural Colleges and Experiment Stations at San 
Francisco, July 6, 1899, in the following words: 

"What Mr. Morrill meant, as his many speeches show, was that the liberal edu- 
cation of the industrial classes should make their pursuits professions, and should 
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liberiilisie tlie industries and arts of life. This is really the central and controlling 
thought of the whole scheme— to bring the light of learning and the aid of science 
to bear upon those pursuits and callings which, hitherto regarded as illiberal and 
wearing the badge of inferiority, would thus be lifted to the plane with the other 
professions, and confer equal respectability upon their members. 

DEVELOPMENT OP FARMERS’ INSTITUTES, 

Meetings vdiicli the general public and especially farmers were 
invited to attend were held at a comparatively early day under the 
auspices of the local or State agrieultural societies. Out of these 
meetings grew a more or less clearly defined institution for the 
technical education of the adult farmer, now known as the farmers’ 
institute. While the eliaraeter of the institutes is such as to make 
it impracticable to assign any definite date as the time of ditferentia- 
tion from other farmers’ assemblies, yet the period following the 
organization of the agricultural colleges under the Morrill Act of 
1802 seems to have ]:>eeu the time when the farmers’ institutes took a 
distinct form, and under that name began to recei\'e the patronage 
of tlie States. Thus, in 1802 the Massachusetts State Board of a\gri- 
culture held a public meeting of four days’ duration, and in ISOO the 
Connecticut State Board of Agriculture held its first farmers’ con- 
vejition for lectures and discussion. In 1870 the newly organized 
State Board of xlgriciilture of New Hampshire began a series of farm- 
ers’ meetings, and the following year Termont followed this example. 
The same year the Massaeliusetts board requested the twenty-nine 
agtncTiltural societies of the State to organize annual meetings, to be 
denominated the “Fai’mers’ Institutes of Massachusetts,” and several 
societies began at once to liold such meetings. About the same time 
institutes were inaugurated in Kansas, and a little later in Michigan, 
by the agricultural colleges of these States. Other States joined the 
movement, and legislatures began to make appropriations to maintain 
the in.stitutes. 

In 1S85, when the board of regents of the University' of Wis- 
consin organized a course of institutes, a special ofiicer, called the 
superintendent of farmers’ institutes, was appointed to plan and man- 
age them, and this arrangement was afterwards confirmed by the 
State. While the institutes are carried on under varied auspices in 
the difierent sections of the country, the character of the meetings 
themselves has been essentially the same wherever they have been 
held. They are usually held during the wunter months, but in some 
cases at other seasons of the year, and as a rule continue from two to 
four days. ‘'The programmes are planned to promote the inter- 
change of ideas, a full and free discussion being sought upon topics 
introduced in an address or paper by some specialist.’^ Officers of 
agriciiltural colleges and experiment stations, and other experts, 
together with successful farmers who have attained more than local 
reputations, are usually selected as institute workers by the officers 
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who have charge of the system of institutes for the State, or they 
may be chosen by the local authorities from lists i}repared by the een- 
triil bureau. There is very often a local committee, ^vhicli provides 
local speakers, music, literaiy, and other general exercises, and 
arranges for the x>hice of meeting, refreshments, and advertising. 

All persons in attendance, the humblest as well as the most prominent, are 
urged to ask questions upon points suggested in the address and to present related 
facts gained from personal experience. A “ question box ” is frequently made use 
of, answers being given by the conductor of the institute or by some one specially 
fitted to supply the information asked. For the evening sessions the usual plan 
is to have a popular lecture upon some subject of general agricultural interest, 
This address is made somewhat more elaborate and complete than those of the 
day sessions and less opportunity is given for discussions. 

ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND EXPERI^ 

MENT STATIONS. 

The need of coming together for conference was definitely recognized 
by the institutions organized under the Morrill Act of 1802 as early as 
1883, when a convention of delegates from the agricultural colleges 
met at Washington, D. C., for the si)ccial i^urjiose of promoting the 
establishment of experiment stations in connection with these col- 
leges. On July 8, 188o, a convention of agricultural colleges and 
experiment stations (a number of which had by this time been organ- 
ized by the Slates as separate institutions) met at the Department of 
Agriculture in Washington in response to a call issued by the then 
Commissioner of Agriculture, Norman J. Colman, of Missouri, and on 
October 18, 1887, at a second convention in the same city a perma- 
nent organization was elfected, under the name of ‘‘The Association 
of American Agricultural Colleges and Exi)eriinent Stations.’* This 
as,sociation was at first very largely interested in the establishment 
and development of the agricultural experiment stations, but from 
the outset gave considerable attention to the general interests of the 
land-grant colleges, and from time to time has made this featiii^e of 
its v/ork more prominent. The work of the association is, in factj 
much broader than its name would indicate. The institutions com- 
prising it cover a very wide range of educational work, several of them 
being great universities, numbering their students by the thousand 
and their instructors and courses of study by the hundi'ed. The 
association has, however, always been active and earnest in its efforts 
to x>romote agricultural education, and has been an influential factor 
in aiding the advancement of such education throughout the country. 

THE AGRICULTURAL EXPERIMENT STATIONS. 

Even before the passage of the Morrill Act of 18G2 the agricultural 
schools and colleges established under jirivate or State auspices began 
experimental inquiries on agricultural problems, and the institutions 
which received the benefits of that act took up the same work ih a 
larger way. In 1875 a regularly organized exx)ermient station 
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est^iblislied b3’' tlie State of Connecticut. Other States followed this 
exami)le by establishing experiment stations either as separate insti- 
tutions or in connection with the land-grant colleges. In 1887 Con- 
gress nationalized this movement hy the passage of the Hatch Act, 
whielx pjrovided for the establishment and maintenance of experiment 
stations as departments of the land-grant colleges in all the States 
and Territories. These institutions are in law and in fact integral 
parts of the higlier institutions for education in agriculture, repre- 
senting essentially the universit}^ side of such education, being set 
above the undergraduate departments of the colleges as organizations 
devoted to original research,^ The}" are the fountain heads of agri- 
cultural knowledge, and the results of their work are more and more 
to form the basis of all instruction in agricultural science from the 
college down to the common school and^ out to the masses of workers 
on our farms. Already they have surpassed all other agencies in the 
dissemination of useful information among our farmers and have 
collected a fund of new knowledge wliich has radically changed the 
text-books and courses of instruction in agriculture in this country. 

THE SECOND MORRILL ACT. 

The establishment of the experiment stations greatl}" quickened 
the interest in agricultural education throughout the country. Tlie 
demand for other forms of technical education had also grown apace. 
It became evident that the land-grant institutions in many States 
were unable to meet the calls made upon them to-inerease their facul- 
ties and facilities for technical ediieation. There was increasing lib- 
erality on the part of the States towai’d these institutions, but the 
State appropriations were in many cases very inadequate. At this 
juncture Mr. Morrill came forward with a proposition to increase the 
endowment of the land-grant colleges ont of the national funds aris- 
ing from the sale of piildic lands. His bill for tliis txiirpose passed 
both Houses of Congress and was approved by President Harrison 
Atigust 30, 1800. This act provides for an annual appropriation, as 
follows : 

To each State and Territory for the more complete endowment and maintenance 
of colleges for the benefit of agriculture and the mechanic arts now established, or 
which may be hereafter established, in accordance with an act of Congress 
approved July second, eighteen hundred and sisty-two, the snm of fifteen thou- 
sand dollars for the year ending June thirtieth, eighteen hundred and ninety, and 
an annual increase of the amount of such appi’opriation thereafter for ten yeai*s 
by an additional snm of one thousand dollars over the preceding year, and the 
annual amount to be paid thereafter to each State and Territory shall be twenty- 
five thousand dollars, to be applied only to instruction in agriculture, the mechanic 
arts, the English language, and the various branches of mathematical, physical, 
natural, and economic science, with special reference to their applications in the 
industries of life, and to the facilities for such instruction. 

* The history of experiment stations is given in a separate article in this Year- 
book. —En, 
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Provision is made for separate institutions for white and colored 
students in States which may desire to make such an aiTangement. 
The Secretary of the Interior is charged with the administration of 
the law, and is given authority to withhold tlie appropriation to any 
State or Territory for cause, subject to an appeal to Congress. 

DEVELOPMENT OP COLLEGES OP AGPJCULTURE DURING THE CLOSING 
DECADE OF THE CENTURY. 

The second Morrill Act has been of great benelit to agricultural 
education in this country. Many of the land-grant colleges which 
formerly had done little for their agricultural courses, either because 
of their limited funds or through lack of interest in the subject, were 
enabled to put them on a respectable footing, and were aroused to 
renewed efforts to make them substantial and attractive. The State 
legislatures were also more easily led to make liberal appropriations 
for buildings and facilities for instruction in these institutions, now 
that their value and importance had been recognized in such a not- 
able manner liy Congress. The friends of agricultural education 
became more active in urging their claims upon faculties, boards of 
management, and legislatures, and met with increasing success in 
securing for agriculture a larger recognition in the college curriculum. 
Tlie establishment of the experiment stations had attached to these col- 
leges a much larger and stronger body of men whose prime interest 
was on the side of agriculture, and the increased financial revenues 
of the colleges made'it iDossible to utilize the services of many more 
instructors in agricultural subjects. The ten years which have 
elapsed since the passage of the second Morrill Act have therefore 
been marked by the development of agricultural education along a 
number of new lines. They have been in great measure years of 
preparation, the result of which will be realized in the coining century. 
Many plans for advancement in agricultural education have been 
proposed, and many tentative propositions for the improvement of the 
working scheme for such education have been suggested. Here and 
there new enteritises in this direction liave been very successful; 
and wliat is perhaps the most important thing, there has been a grow- 
ing hopefulness that before long there will be such a system of educa- 
tion in agriculture in this country as will not only supply a sufficient 
number of well-trained leaders in agricultural progress, but will also 
spread abroad among the masses of our rural population definite and 
useful information regarding the principles and the best practice of 
agriculture. 

The I'apid advance in the number and extent of scientific investi- 
gations along agricultural lines has revealed to scientists, schoolmen, 
and farmers alike something of the breadth and depth of the subjeot 
of agriculture, whether considered as a science or as an art. TOJs 
has led to a recognition of the fact that no single scheme of techfeeal 
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eclueullon in agrlcnltiire will meet tlie needs of oiir times. Two gen- 
eral results of viral iinportaiice litive followed : Fii*stj the subject of 
agriculture has been divided into an inererising nuiiiDerof specialties, 
and each year more men have devoted themselves to the study and 
teaching of some one branch of agriculture; and, second, instead of 
being satisfied witli inaiiilaining one general eiiiTiciiluin in agricul- 
ture, covering the usual period of four years, the colleges have more 
and more endeavored to diversify the courses in agriculture and 
adapt them to the needs of different classes of students. Agriculture, 
considered as a subject of education, has felt the same miliiences which 
in other subjects have produced sueii wide .'Specialization and such 
vari(?d courses of instriietioii. The movenient, as related to agricul- 
ture, has not, however, proceeded so far as in the case of other sub- 
jects, and the century will close without witnessing the thorough 
organization of agricultural education in this country along permanent- 
lines. 

In the older curriculum tlie teaching of agriculture was foi’ the most 
part divided between the agricultural chemist, who dealt especially 
with matters relating to soils, fertilizers, and the principles of feeding 
and dairying, and the so-called agTicultiirist, who usually was expected 
to cover the round of farm xjraetlee. Instruct ion regarding the diseases 
of aniiuais was at an early day given a distinct place under the name 
of veterinary science. The diseases of idantsS were turned over to the 
botanist or horticulturist, and insect pests to the zoologist or ento- 
mologist. Ill most institutions horticulture was dearly divided from 
agriculture. The new movement for the division of the general sub- 
ject of agriculture in the colleges of this country may perhaps be said 
to have begun with the separation of dairying as a distinct branch of 
instruction. This was in large measure due to the revolution in the 
methods of dairying, caused by the investigations of the experiment 
stations, which led to the multiplication of creameries and cheese fac- 
tories. The tecimolog}' of dairyingon both its seieiitifie and practical 
sides became a large and distinct subject in the minds of the farmers 
and the college authorities. This made it easy to assign dairying a 
sei^arate place in the eurriculum, and to provide one or more special 
teachers for this branch of agrieultui'e. The science of animal pro- 
duction (zootechny) about this time assumed large proportions, and 
as means increased it was found desirable to have at least one teacher 
in the college faculty who should devote himself exclusively to this 
subject. But this has ali’eady proved too large a burden for any one 
man to carry to the complete satisfaction of his students, and a few of 
our strongest colleges have subdivided this subject. More recently 
studies inagricultui’a! physics, especially as related to soils, have been 
so far developed and systematizedthat special laboratories and teacliers 
for this branch of agriculture have been found very desirable wherever 
the resources of the institution would permit. By the changes abov^e 
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indicated a place lias been made for the more systematic organization 
of instruction in plant production (agi'onomy) as a distinct college 
dei^artment, and this has been done at a number of colleges. Thus far 
rural engineering and rural economics, including the history of agri- 
culture, have been incidental features of our college courses, and have 
been assigned to teachers whose main work has been in other lines. 

Tlie specialization of work and the consequent increase in number 
of instructors' liave made it possible to more efheiently organize vai’i- 
ous forms of short and special courses in agricultural subjects. As 
long as the four ^xars’ course in agriculture was a simple and rigid 
curriculum, the attempt to introduce a shorter course on the same 
general plan, but more siiperhciai and imperfect in detail, did not 
prove generally successful. It "was difficult for the outside public to 
distinguish between the tw'o courses, which led the long-course stu- 
dents to think that their standing as college men was imperiled by 
misunderstanding regarding their status as compared wdtli that of the 
short-course students. While the pedagogical character of the long 
course was as a rule nondescript, that of the short course was still more 
so. So general was the dissatisfaction Avith these earlier short courses 
that at one time it seemed as if the colleges Avould wholly abandon 
them; but now they are being revived in new and miicli more satis- 
factory forms. When the short course covers the general subject of 
agriculture, a belter selection of topics is made and the student 
receives from di&rent specialists more definite information and a 
more intense stimulus to pursue the subjects further on his own 
account. But the greatest success has been attained with the short 
courses which haA^e included ouly a limited number of agricultural 
topics and afforded more precise and extended jiractical instruction 
along one or tAVO lines. This has been particularly true of the short 
courses in dairying, in Avhieh it has been found practicable to unite 
Avith the theoretic instruction sufficient practice to enable tbe student 
taking such a course to become an efficient worker in the farm dairy^ 
or tbe creamery or cheese factory. The diA^ersification of the four 
years’ course in agriculture, through the introduction of the elective 
system, and the elevation of this course to a grade more nearly approxi- 
mating other courses for AAffiich the bachelor’s degree is given, have in 
large measure done away Avdth the student’s opposition to the ob- 
viously loAver courses occupying a shorter time. The present tend- 
ency is toward the organization of the shorter courses as schools dis- 
tinct from the college departments, though belonging to the same 
institution. These may be special schools, as in dairying, or general 
agricultural schools of secondary grade, 

THE niFROVEMENT OF COLLEGE COURSES IK AGRICULTURE. 

Courses in agriculture in»our colleges liaA^e de\^eloped A^ery largely" 
according to the views of individual teachers or the supposed or rmt 
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necessities of tlie institutions, owhig to their local eiivironiiieiit; but 
with the establisliment of courses in the natural sciences on a soiiuder 
liedagogieal basis and the rapid eulargenieiit of the courses for 
instruction in the theory and practice of agriculture, there has been 
increasing realization of the desirability of systematizing courses in 
agrleiiliure according to modern i)edagogieal iiietluuls. 

Realizing this need, the Association of American Agrieiiltiiral Col- 
leges and Exi)eriinent Stations, at its convention in 1894, appointed a 
conmiittee on entrance requirements, courses of study, and degrees, 
wliose final report, i^resented two years later, was adopted- This 
rex)ort recommended as a standard series of entrance requirements for 
college courses the following subjects: (1) Physical geography; (2) 
United States history; (3) arithmetic, including the metric system; 
(4) algtd>ra to quadratics; (5) English grammar and composition, 
together witli the English requirements of the New England Associa- 
tion of Colleges and Preparatory Schools; (B) ancient, general, or 
English history. Recognizing the fact that a considerable number of 
the land-grant colleges were not in a i)osition to immediately insist on 
these entrance requirements, the committee suggested that all should 
unite in requiring the first five subjects as a minimum for admission 
to their lowest collegiate class. For all foiu* years^ courses, leading to a 
bachelor s degree, it was urged that the colleges should require the 
following general studies: (1) Mathematics, at least through algebra, 
geometry, and trigonometry; (2) pliysies and chemistry, with labora- 
tory work in each; (3) English language and literature; (4) other 
languages (one at least modern) ; (o) mental science and logic or moral 
science; (G) constitutional law; (7) social, political, or economic 
science. 

In 1895 the association apx>ointed a standing committee on methods 
of teaching agTiciiltiire, which has thus far lu’csented four reports of 
progress. Taking up the work where the committee on entrauee 
requirements left it, this committee first suggested that tlie following 
subjects be added to the general subjects named above to complete 
the four years’ course in agriculture leading to the degree of bachelor 
of science: (1) Agriculture; (2) Iiorticultiire and forestry; (3) vet- 
erinary science, including anatomy; (4) agrieiiltiiral chemistry; (5) 
botany, including vegetable physiology and pathology; (6) zoology, 
including entomology; (7) physiology; (8) geology; (9) meteorology; 
and, (10) drawing. It then proceeded to divide the subject of agri- 
culture as follows: (1) Agrononi 3 ", or|)lant production; (2) zooteehn^^, 
or animal industry; (3) agroteehnj^, or agricultural technology; (4). 
rural engineering, or farm mechanics; and, (5) rural economics, or 
farm management. It has since presented somewhat detailed outlines 
of courses in agronomy and zooteehny. It is believed that the work 
of these committees is chiefly significant as indicative of an earnest 
and widespread movement among the colleges of agriculture to 
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systematize and improve tlie courses in agTiculture. The eommiitees 
have simply endeavored to give form to a general desire for the elevation 
of college courses in agricnltiire to the same level as other college 
courses and the specialization of the instruction in agriculture as is 
being done everywhere in regard to otlier subjects included in tlie 
modern scheme of liberal edueation. 

ORGANIZATION OF SECONDARY SCHOOLS OP AGRICULTURE. 

The improvement of the college courses in agriculture has been 
accompanied by efforts to provide courses which are distinctly of 
secondary grade. It has become cdear that the college courses will 
meet the needs of only a comparatively small number of students 
from the farms, and that a large part of the college graduates will find 
their most suitable employment as investigators, teachers, journal- 
ists, or workers in those industries more or less closely connected 
with agriculture in wliicli knowledge of the science as well as the 
]3ractice of agriculture is requisite. Instruction in agriculture of the 
secondary grade has for some years been given in eonneei ion with 
the other industrial courses at the Hampton Institute, in Virginia^ 
and more recently at the Tuskegee Institute, in Alabama, and some 
other similar schools for colored students. In 1895 a secondary scliool 
of agriculture was organized at the University of Minnesota, with a 
course of study and faculty clearly differentiated from those of the 
college of agriculture. This school has been largcdy attended and 
has proved quite successful. For the past two years girls as well as 
boys have been admitted to this school, and special provision has 
been made for their residence at the institiitioii. A similar scliool 
has recently been opened at the University of Xebraska. The State 
of Alabama has for a few years past made jirovision for the mainte- 
nance of schools of agriculture of secondary grade in each of the nine 
Congressional districts of the State. The Baron de Hirseh Agricul- 
tural and Industrial School, at Woodbine, N. J., regularly opened for 
students in 1894, provides general and agricultural education of the 
secondary grade, combined with a large amount of practical farming 
and horticulture, to a limited number of boys and girls. A similar 
school for boys is the Xational Farm School at Doylestown, Pa., 
opened for students in 1897. 

EFFORTS TO INTRODUCE AGRICULTURE INTO THE COMMON SCHOOLS. 

Throughout the century effort-shave been made from time to time to 
introduce instruction in agriculture into the common schools. These 
effoits have uniformly failed, partly because too much was attempted, 
and partly because the condition of the schools did not permit of 
changes in their curriculum in this direction. Thus far our common 
schools, especially in the rural districts, have done very little toward 
introducing even elementary lessons on natural objects, and much 
1 A 99 12 
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less tlie study of the eioinents of any natural seionee. 

The organization of anyihing like a complete system of eoiinuon schools 
orer vast areas of a new territory with a rapidly growing population 
has been a gigantic task, and until recently there has been little 
opportuiiity for the consideration of measures for the iiiiprovenient of 
courses of instruct ion in our rural schools. Vve have been justly 
proud of the wide and free dissemination of elcinontai-y education in 
this country, but we have hardly yet come to realize how much needs 
to be done to put tliese schools on the most efficient basis. For some 
years it has been apparGiit to close students of the rural schools that 
tiie most practicable step toward the introduction of instruction which 
would directly bear on agriculture was to secure some defiiiiite traiii“ 
ing of tile pupil’s powers of observation through exercises based on 
natural objects. A very hopeful beginning of a movement in this 
dirsHVaon, which now promises to become widespread, was made in 
1S04 in coiineetioii with the College of Agrieultiire of Cornell Univer- 
sity, under the leadership of Prof. L. H. Bailey. 

By visiting the ruriil schools and giving sample lessons, the ofiicers 
in charge of this work ascertained the needs and requirements of 
tliese schools as regards nature study and secured the interest and 
cooperation of a considerable number of school oMcers and teachers 
in a eomx^^H'Rtively sliort time. To show the teachers more definitely 
how nature study may be presented to their |)upils, a series of leaflets 
was begun, wliich were distributed throughout the State wherever 
teachers showed an interest in the movement. The plan proved at 
once successful, and means for its extension have been increased by 
succeeding legislature.s. A coips of instructors have been employed 
in canvassing tlie State, and these have been aided by special teachers 
from time to time as occasion requires. These iiistriietors meet the 
teachers of the schools in the presence of their pupils and at teachers’ 
meetings for the piirx3ose of illustrating methods for teaching nature 
studies. The leaflets serve as texts for the subjects taught. Very 
naturally, many of these leaflets are on subjects directly relating to 
agriculture, such as cultivated x>lants, fruits, weeds, and insects. It 
has l>een impracticable, even if ic were at all desirable, to conflue 
this movement to the rural schools, for the city teachers, who had in 
many eases begun nature teaching in one form or another, have been 
very eager to receive and utilize the leaflets and other special instruc- 
tion on nature teaching emanating from Cornell University. It is 
reported that 25,000 teachers in Xew York State alone have received 
some instruction in this way, and the leaflets, being sold, are widely 
disseminated in other States. Some of the other colleges of agricul- 
ture, notably in Indiana, Missouri, Rhode Island, and Pennsylvania, 
ai*e taking up this work, and plans for the introduction or more 
effective use of nature study in the common schools are being made 
in a number of States. 
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DEVELOPMENT OF UNIVERSITY EXTENSION IN AGRICULTURE. 

Other forms of university-extension work in ag*ricnltiire are being 
actively inished by the agrienltnral colleges. Allusion has already 
been made to the work of these institutions in eonneetioii with the 
farmers’ institutes. This work has been greatly developed since the 
establishment of the experiment stations. In one sense tlie immense 
amount of literature on agriciilturtil subjects disseminated b^" the 
exxierimeiit stations and this Department form the most important 
and successful university-extension work thus far carried on in tliis 
country. 

FEATURES OP THE EXTEXSIOX WORE. 

All interesting feature of this movement was inaugurated in a defi- 
nite way by the State College of Pennsylvania in 1802, under the title 
“ Chaiitaiuiua eoiirso of home reading in agriculture.” The college 
provided a list of books and olTered examinations on the subjects read. 
It ivas soon found desirable to help the readers over diifieiilties by cor- 
respondence. When the lack of suitable books for such a course 
became apparent, the college undertook to send out printed lessons 
and questions on particular subjects treated in the books, which should 
guide the readers to an intelligent use of the books, bring out their 
imiiortant iioiiits, and extend and illustrate the information which 
they contained. This plan proved hlghlj’ successful, and the number 
of subjects on which lessons w’cre thus iirepared was extended until 
during the past year five courses, each comprising seven subjects, or 
books, were offered. On March 1, 1809, there were 3,416 readers 
enrolled, of whom 400 received s^’^stematie instruction bj'^ means of 
the lessons. There were readers in most of the States and some in 
foreign countries. This work of the college has outgrown the resources 
which can be devoted to its maintenance, and of late no special effort 
has been made to increase the enrollment. Farmers’ reading courses 
have since been undertaken in various forms by the agricultural col- 
leges in Michigan, lS^e^Y Hampshire, Connecticut, West Virginia, South 
Dakota, and New York. 

Ill New York the reading courses form part of a more elaborate 
scheme of university extension than exists elsewhere in this country, 
one feature of which is the nature teaching already referred to. Here 
the course began with horticulture, but has been extended to include 
general agriculture. In its present form the New York x)hin is to send 
the farmer short, specially jireparcd lessons, witli questions on a few 
topics, and to organize reading clubs; these clubs are visited by lec- 
turers and inspectors, who give information and help to keep ux) the 
organization and enthusiasm. Last yeau 8,600 readers ^yQve enrolled, 
of whom over 8,000 were residents of New York. Another feature of 
the New York university-extension work is the itinerant school, in 
which special topics in horticulture or agriculture are taught for a 
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fe^v days by experts, thus imparting more definite and extended infor- 
mation than is possible in the single leotures at fanners’ institirtes. 

Cooperative experiments, in which fanners indifferent localities 
have participated, have been made in Connecticut and other States 
almost from the beginning of the experiment-station enterprise. 
More attention is now being given to perfecting the plans and records 
of these experiments, and it is finite generally recognized that they 
are chiefly valuable as educational agencies. In New York this work 
has been joined with the general plan for university extension, in 
charge of the college of agriculture of Cornell University, and liberal 
approindations have made it possible to carry on hundreds of simple 
exi>eriments throughout the State. 

Now that the educational world has become fairly awake to the 
comprehensive mission of the teacher, it sees that the set institutions 
of learning are not simply to do what they can for the youth who hap- 
pen to come within their halls, but that they are rather to be the 
centers of light and inspiration to all the community about them. It 
is their Imsiness to go out and instruct men Avlierever they can find 
them, as well as to offer any pi-oper inducement for pupils to come 
into their class rooms, because there can be found what is suited to 
their varied needs as regards both culture of body and mind and 
training for the life’s work. Standards of acquirement there must be, 
and these have been made more thorough and exacting. Instruction 
must conform to sound pedagogical principles, and more attention is 
being devoted to studies of the mind of the pupil as related to his 
acquisition of knowledge. To do his best work the teacher must have 
aptitude and general and special training beyond what has hitherto 
been thought necessary. But after all the school must take the pupil 
where it can find him and do for him the best it can, considering 
chiefly his status and environment. It is the recognition of this 
fundamental principle, partial though the recognition has been thus 
far, which is producing the most profomid change in the work and 
spirit of onr institutions for education in agricuiture, as it is also in 
other educational institutions everywhere. 

AMERICAN BOOKS ON THE SCIENCE AND PRjVCTICE OF AGRICULTtJRE. 

For manj' years one of the serious hindrances to the success of 
education in agriculture in the schools or among the farmers was the 
lack of good books on agriculture setting forih the facts and principles 
of apicultural science and practice as related to conditions of farm- 
ing in the United States; but since the establishment of the experi- 
ment stations, and especially within the past few years, there has 
feen a great increase in the number of books which are useful for the 
edacation of our agidcultural people along the lines of their art. 
Much attention is lieing given to the preparation of books which may 
serve as works of reference or as text-books in different grades of 
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agricultural iust ruction. The publications of the stations and of the 
Department in large measure su];)ply the materials for these books, 
and they are written from an American standx^oint. There is already 
a healthful eompetition in the production of books best adapted to 
special purx)oses of agricultural education, and thus the way is being 
prepared for the more general and satisfactory diflasion of such edu- 
cation ill the twentieth century. 

DEVELOPMENT OF GENERAL AGENCIES FOR THE EDUCATION OF 

FARMERS. 

The second half of the nineteenth century has witnessed a great 
awakening of the farmers of this country to their educational needs 
and opportunities. This has led to the broadening of the work and 
influence of general agencies for their education. The State and local 
societies have been supplemented by great national organizations, 
such as the Tarniers’ Alliance and the Patrons of Husbandry (granges), 
which, besides doing a great deal for the promotion of their general 
welfare, have done much to quicken the desire of multitudes of farmers 
for definite education in matters relating to their art. That portion 
of the newspaper press which is wholly or xMirtially agricultural has 
been more active and far-reaching than CA^er before in its efforts to 
disseminate useful information among the rural masses. State depart- 
ments and other agencies for aiding the farmer to acquire knoAvledge 
along agricultural lines liaA^e been greatly strengthened. The limits 
of this article will forbid anything more than the mere mention of the 
origin and usefulness of these general agencies for agricultural educa- 
tion. In considering in any broad way the institutions for the farm- 
ers’ education which iioaa' exist in this country, great credit must be 
given to those organizations which, though established for more gen- 
eral purposes, haA^e exerted their influence to arouse the farmer to 
see the need of progress and enlightenment, and Avhieh have labored 
earnestly for the establishment and maintenance of institutions defi- 
nitely organized for technical education in agriculture. Without the 
movement for the farmers’ uplifting, begun and fostered by those 
general agencies, the schools and colleges of agriculture could not 
haA"e reached their ];)resent iDromising condition. 

THE AMERICAN SYSTEM FOR AGRICULTURAL EDUCATION IN THE 
^ YEAR 1000 . ^ 

Without taking into account the general educational agencies just 
referred to, the American system for agricultural education as it exists 
at the close of the nineteenth century comprises a number of impor- 
tant branches whose functions may be more or less clearly differoai- 
txated., ' ■ ' ■ ■ ■ ■ 
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DEPAHTHENTS OF OEIOIXAL RESEAIICH AlTD GRADUATE STUDY IN AGRICULTURE. 

At the head of this system stand the Department of Agriculture 
and the agricultural experiment stations now in operation in all 
the States and Territories chiefty as departments of the land-grant 
colleges. These constitute very largely the university, or graduate 
branch of agricultural education in this country, having for their 
chief functions the discovery and dissemination of new truths regard- 
ing the theory and practice of agriculture. Organised primarily with 
reference to research, both the Department and the stations to a con- 
siderable extent directly promote agricultural education, in the tech- 
nical sense, ]>y giving instruction to students. This is done by open- 
ing their laboratories to assistants who partieiiDate in research work 
while continuing their studies, or by imparting new inspiration and 
knowledge to students who become ae<iiiaiuted with the research w^ork 
by indirect contact through residence at the institutions where it is 
being coiidueted. From time to time oiheers of the agricultural col- 
leges and experiment stations come to w'ork in the Department of 
Agriculture for a period, to cany on special investigations or to enlarge 
their knowledge of seientiiic facts and x'>rincip»les in special lines. In 
aceorclaiice witli an arraugenient recently made, a limited number of 
graduates of the land-grant colleges are admitted to the Department 
for advanced study and research. At the universities and colleges 
having courses in agriculture there are now a considerable number of 
persons imrsuing graduate courses in agricultural subjects. This has 
for the most part been made i>ossible by the establishment of the 
experiment stations as research departments of these institutions and 
the consequent employment of exx)erts in different lines of agricul- 
tural science competent to give graduate instruction in their several 
si)eeialties. 

COLLEGE COURSES IN AGRICULTURE. 

Under the provisions of the acts of Congress of July 2, 18G3, and 
August 30, 1800 (Morrill acts), sixty-four colleges are in operation in 
the several States and Territories. Of these, about sixty institutions 
maintain courses in agriculture. In fourteen States separate instiiii- 
tions are maintained for wdiite and colored students. These insti- 
tutions are brought together to constitute a national system ‘of higher 
education in the sciences and industries through the Association of 
American Agricultural Colleges and Experiment Stations, the Office 
Of Experiment Stiitions of the Department of Agriculture, and the 
Bui^au of the Department of the Interior. The eol- 

of agricult^^^ may be divided into three classes, according to 
the general differences in their organization: (1) Colleges having 
only, courses in agriculture; (2) colleges having courses in agricul- 
tWe along with those in a variety of subjects, including especially 
mechanic arts; and, (3) colleges (or schools or departments) of agri- 
culture forming a part of universities. The only institution in this 
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coimtry wliicli is simply an agricultural college is the Massachusetts 
Agricultural College. 

Agricultural and mechanical colleges have been organized in Ala- 
bama, Colorado, Connecticut, Delaware, Florida, Iowa, Kansas, Ken- 
tucky, Maryland, Michigan, Mississippi, Montana, New Hampshire, 
New Jersey, New Mexico, North Carolina, North Dakota, Oklahoma, 
Oregon, Pennsylvania, Rhode Island, South Carolina, South Dakota, 
Texas, Utah, Yirginia, and Washington. Separate institutions of this 
class for colored students are maintained under the Morrill Act of 1S90 
in Alabama, Delaware, Florida, Mississippi, North Carolina, South 
Carolina, and Virginia. The instruction in these institutions has, 
however, very wisely been confined for the most i)art to courses below 
the college grade. A similar institution, maintained by private funds, 
is the well-known Tiiskegee Industrial Institute, in Alabama. 

Colleges of agriculture (or equivalent schools or departments) in 
universities are maintained with the aid of national funds in Arizona, 
Arkansas, California, Georgia, Idaho, Illinois, Indiana, Louisiana, 
Maine, Minnesota, Missouri, Nebraska, Nevada, New York, Ohio, 
Tennessee, Vermont, West Virginia, Wisconsin, and Wyoming. In 
jMiissachusetts, Harvard University has a school of agriculture known 
as Bussey Institution. 

The college course in agriculture in most of these institutions 
extends through four years and leads to a bachelor’s degree. The 
course varies considerably in different institutions as regards the 
x*equirements, both for admission and for graduation. In some cases 
students are admitted directly from the common schools, while in 
others the entrance requirements are on a level with those for admis- 
sion to other college courses in high-grade colleges. The course at 
the Massachusetts Agricultural College may be taken as a type of a 
relatively high-grade college course iu agriculture as given in Ameri- 
can colleges. Candidates for admission must be at least 16 years old, 
and are required to pass examinations in English grammar, geogi’a- 
• i>hy, United States history, physiology, physical geography, arith- 
metic, the metric system, algebra (through quadratics), geometrj^ (two 
books), and civil government. The student is required to follow a 
definitely prescribed curriculum during three years, and in the fourth 
and last year of the course he is allowed wide latitude of choice among 
numerous specialties, English and military science being the only 
required studies. In freshman year the following subjects are 
included in the course: Agriculture, botany, chemistry, algebra, 
geometry, bookkeeping, English, French, military tactics, and mechan- 
ical drawing; in sophomore year, agriculture, horticulture, botany, . 
chemistry, anatom}?- and physiology, trigonometry, surveying, Engli^, 
and mechanical drawing; in junior year, agriculture, 
chemistry, zoology, entomology, physics, English (including 
■ and literature); in senior' year,’ together with the 
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and military science, at least three elective studies must be taken, 
which may be selected from the following: Agriculture, botany, chem- 
istry, entomology, veterinary science, civil engineering, analytical 
geometry, calculus, English, German, Latin, political economy, his- 
tory, and farm law. 

In these colleges, as a rule, ample provision is made for the teach- 
ing of the sciences related to agriculture. Horticulture, vegetable 
l)athology, economic entomology, and veterinary science are com- 
monly taught along with agrieiiltnre, but by separate instructoi’s. 
An outline course in forestry is also often given. The subject of agri- 
culture is not infrequently dmded among two or more instructors. 
Matters relating to soils, fertilizers, and the composition of plants, 
dairy products, etc., are often taught under the head of agricultural 
chemistry. Agricultural physics, especially as relating to soils, has 
been recently made a separate department of instruction in a number 
of eolleges. The theory and practice of dairying, animal husbandry, 
and plant production have, in some eases, each been assigned to dif- 
ferent instructors. Here and there some braiieh of animal liusbandry 
(as slieep raising) has been deemed suihciently important to require 
a special teacher. In general, diiferentiation of subjects hitherto 
grouped togetlier under the general term ^^agriculture” is more and 
more followed by the einplo^mient of specialists to teach in a limited 
field. Much greater attention is being given than formerly to the 
improvement of methods of teaching agricultural subjects. This is 
evidenced by the employment of more thoroughly trained teachers, 
by individual and associated efforts to define and arrange the topics 
of instruction in accordance with pedagogical principles, by the gen- 
eral adoption of the laboratory system as applied to the field, the 
plant house, and the barn, as well as to the buildings constructed 
with special reference to the peculiar needs of instruction in agricul- 
tural subjects. 

The collection and dcA’ising of apparatus and illustrative material 
are being pushed wnth much enthusiasm and success. Wherever 
means will permit, and in an increasing number of institution!^, - 
housing and equipment of the agricultural department will 
favorably with that of other departments. Along with the improve- 
ment of the college courses in agriculture has come the realization of 
the true function of these courses. It is iiow well understood that 
%ey for the training of the leaders in agricultural progress and 
not for tlie education of the agricultural masses. For tli is 

and complete internally and 
manifold, heeds ■of American agriculture forwelb 
leadership may require. Their success is to 
the same standard that is applied to other college courses, 
and the number of students is not of so much importance as their 
quaitty. For the general education of the agricultural people, young 
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and old, other agencies than tlie four years’ college course are to be 
employed, which will require for their management a large share of 
the graduates of the agricultural colleges. 

Owing to the complicated organization of many of the institutions 
having courses in agriculture and the fact that the students in agricul- 
tural courses in many subjects are in classes with students in otlier 
courses, and that much of the equipment is used in common by the 
students in all the courses, it is impracticable to show by statistics, 
with exactness, the means and facilities for strictly agricultural edu- 
cation. The general statistics of the land-grant institutions may, 
however, serve to show with how great an enterprise, devoted chiefly 
to higher education along scientilic and industrial lines, agriculture 
has been joined in i^ermanent alliance, and to indicate in some meas- 
ure how extensive are the educational facilities at the command of 
the youth of the country who have sufdcient intelligence, courage, 
and perseverance to follow out long and thorough courses of study in 
agriculture. 

The aggregate value of the iDermanent funds and equipment of the 
land-grant colleges and universities in 1898 is estimated to be as fol- 
lows : Land-grant fund of 1862, $10,170,549.99 ; other land-grant funds, 
$1,204,234.44; other permanent funds, $11,816,258.16; land grant 
of 1862 still unsold, $3,838,219.48; farms and grounds owned by 
the institutions, $6,046,500.16; buildings, $15,185,476.95; apparatus, 
$1,916,227.85; machinery, $1,383,137.14; libraries, $1,634,100.25; mis- 
cellaneous equipment, $1,765,243.19 — total, $53,632,852.25. , The 
income of these institutions in 1898, exclusive of funds from the 
United States for agricultural experiment stations ($720,000), was 
as follows: Interest on land grant of 1862, $645,546.28; interest 
on other funds, $578,067.38; United States appropriation under act 
of 1890, $1,108,610.38; State approi>riation (annual or regular), 
$1,827,924.51; State appropriation (occasional), $533,794.98; tui- 
tion fees, $480,847.32; incidental fees, $146,458.72; miscellaneous, 
$679,130.93 — total, $6,008,379.20. The value of the additions to the 
permanent endowment and equipment of these institutions in 1808 is 
estimated as follows: Permanent endowment, $1,424,277.64; build- 
ings, $851,481.75; library, $105,661.11; apparatus, $132,111.90; machin- 
ery, $123,477.63; miscellaneous, $167,336.53 — total, $2,796,350.97. The 
number of persons in the faculties of the colleges of agriculture and 
mechanic arts were as follows: For preparatory classes, 254; for colle- 
giate and special classes, 1,564 — ^total, 1,722. In the other depart- 
ments the faculties aggregated 889, making a grand total of 2,611 
persons in the faculties of the Ifind-grant institutions. The students 
in 1898 were as follows: (1) By classes: Preparatory, 6,593; freshmen^:: 
6,016; sophomores, 4,202; juniors, 3,216; senioi*s, 2,506; special, 4,511;; 
post graduate, 878 — total, 31,658. (2) By courses: Agrieultu^y:l||S|l| 

"iuechanical. engineering,' 2,797; civil - engineering, l,.504:y''^;etedt^^ 
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^iigineeriiig, 1,G0S; mining engineering, 554; ai’cliitectiire 5 411; liouse- 
hold economy, 1,298; veterinary science, 449; military tactics, 8,952. 
The graduates in 1898 were 2,328, and since the organization of these 
institntioiis 34,1G8. The average age of graduates in 1898 was 22.1 
years. The total number of volumes in the libraries was 1,221,226. 

SHORT ANX> SPECIAL COURSES IX AGPJCULTURE. 

Ill many of the colleges of agriculture provision has been made for 
more elementary and practical education in agriculture by establish- 
ing short courses. These may continue through two college years or 
bo limited to a few weeks, chiefly in the winter months. Eecently, 
successful short courses have been given at a few colleges in the sum- 
mer, when the regular college courses were suspended. The short 
courses may either cover agriculture in general or be confined to some 
special line, as dairying. jS^w that the short courses are quite clearly 
differentiated from the regular college courses in agriculture the objec- 
tions formerly made to tiiem are no longer strongly urged, and in popu- 
larity and success they seem to have entered on a prosperous career. 
The short courses offered by the University of Wisconsin may serve 
to illustrate the nature of this feature of the American system for 
agricultural education. ‘ ‘ The short course in agriculture, ” it is stated, 
‘‘is designed to meet the wants of young farmers who desire i^ractical, 
helpful instruction in agriculture before taking up their chosen voca- 
tion. This course covers two terms of twelve weeks each, beginning 
the first of January each year.” It includes lectures on feeds and 
feeding, breeds of live stock, agricultural chemistry, agricultural 
physics and meteorology, plant life, veterinary science, dairying, farm 
bookkeeping, horticulture, agricultural economics, and bacteriology. 
Laboratory practice is given in dairying, physics, plant life, stock 
Judging, and horticulture, and practical work in carpentry and black- 
smithing. The dairy course occupies one term, and includes theoret- 
ical and practical instruction in the science and practice of dairying 
and dairy fanning. It is definitely planned to meet the needs of per- 
sons intending “to operate creameries and cheese factories,” and has 
been very successful in training meii competent for work of this kind. 
The students engage in milk testing, operate separators and butter 
extractors, and attend to the ripening of the cream, churning and 
packing butter, and all the operations of a creamery and cheese 
faetoiy. 

This dairy school has already sent out 800 trained butter and cheese 
makers and has also taught nearly 2,000 young men butter making on 
the farm, as distinct from the creamery. The short course in agri- 
culture at this institution was reported in 1899 to have had 190 stu- 
dents in attendance, and its practical outcome is thus stated by the 
dean: “We have found places on farms this year for more than' fifty 
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young men, wiil secure from $2 to 1^10 more i>er month because of 
their training 'vyith us.” 

Another interesting special school is that for training sugar expei’ts, 
which has been in successful operation for a number of years at Audu- 
bon Park, xTew Orleans, in coiineetiou with the State university, and 
has received financial assistance from the Sugar Planters^ Association, 

UNIVERSITY EXTENSION" IN AGRICULTURE. 

The term ^‘university extension” has been used in recent years to 
denominate in a general way the efforts of our colleges to promote the 
diffusion of knowledge outside of their own halls. Though not always 
spoken of under this head, no uuiversity extension moY’ement in this 
country has actually been so widespread as that on behalf of agrieiil- 
ture. Broadly speaking, this would properly" include the dissemina- 
tion of agricultural information through the publications of the 
experiment stations and this Dei^artment. The stations annually 
issue over 400 publications, which are distributed to mailing lists 
aggregating half a million addresses, and this Department supple- 
ments these with some GOO others, of which about 7,000,000 copies are 
distributed. But eonlining ourselves to what would more usually be 
considered university extension work, we find the colleges of agricul- 
ture largely engaged in conducting farmers’ institutes and home- 
reading courses and helping to introduce nature study into the com- 
mon schools. 

IMPOIiTANCE OF FARMERS’ INSTITUTES AS FACTORS IN EDUCATION. 

The farmers’ institutes are sometimes under the direct management 
of the agricultural colleges and sometimes are controlled by inde- 
pendent State officers, but in either ease the colleges do much of the 
actual teaching in them and in various ways contribute largely to 
their success. These institutes are regularly held in over forty 
States. It is estimated that about 2,000 institutes were held in the 
United States last year, which were attended by half a million farmers. 
The importance of the institutes as factors in the general education 
of farmers in some of the States where they have been most success- 
ful may be indicated by the following brief statistics: 

In Wisconsin there are now annually held 120 institutes, with an 
average attendance of over 50,000 persons. Sixty thousand copies of 
their annual institute bulletin, in which the best addresses are grouped 
together, making a book of over 300 pages, are annually distributed. 
A copy of this book is put into every school library in the State. For 
this work the State appropriates 112,000 aimtially. 

In Massachusetts 125 institutes are held, with an attendance of 
about 11,000 farmers. 

In West Virginia over 60 institutes are held, with a toM 
ance of 14,000. 
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Ill Minnesota 50 farmers’ institutes are liekl of two or three days 
each, with an attendance of from 300 to 1,000, and 25,000 copies of 
their annual report are distributed. 

In Indiana an attendance is reported of over 25,000, witli an aver- 
age of 272 persons in about 100 institutes. 

In Kansas 135 institutes are held, with a total attendance of 20,000. 

In Michigan institutes are held in nearly every county, and the 
total attendance is reported to reach 120,000. 

In Nebraska 00 institutes are held, with a total attendance of over 

20 , 000 . 

In Pennsylvania some 300 institutes are held, with a total attend- 
ance of over 50,000. 

In Ohio 250 institutes in SS counties are held, with an aggregate 
attendance of about 90,000. 

In New York over 300 institutes are held in a single year. 

In California about 80 institutes are annually held, with a total 
attendance of 10,000. 

HOME-READING COURSES IN AC4RICULTURE. 

The agricultural colleges in a niiinber of States, notably in Penn- 
sylvania and New York, are carrying on courses of lioine readings in 
agricultural subjects. These at present are developing into what 
may very properly be called correspondence courses. Not only are 
lists of books furnished by the college, but series of lessons with 
questions are sent out, and much correspondence is had with the per- 
sons following the courses. College officers also visit classes or clubs 
of farmers who are pursuing these courses to give them advice and 
instruction along the lines in which they are reading. Thousands of 
farmers are already enrolled in these courses, and only lack of funds 
prevents their rapid extension. 

SECONDARY COURSES IN AGRICULTURE. 

Thus far comi)aratively little has been done in the United States 
toward the establishment of schools of agriculture of secondary or 
high-school grade. As previously stated, a successful school of this 
grade is maintained at the University of Minnesota, and a similar one 
has been begun at the Univei^sity of Nebraska. The agricultural 
coni^ses maintained in a number of the institutions for . colored stu- 
dents in the South are of this grade. In Alabama provision has also 
been made for secondary schools of agriculture for white students in 
the liine Congressional districts. There are a few private schools 
Id agricultural subjects are taught. There is some agitation 

id favor of the introduction of agriculture in the public high schools, 
but no definite movement in this direction has as yet been attempted. 
Jfeanwhile, however, books of reference and text-books on agrieul- 
tarai subjects suited to this grade of schools are being published in 
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iuereasiiig number, and the way is thus being prepared for more rapid 
development of secondary courses of instruction in the schools in the 
near future. 

AORICITUTURE IN THE COMMON SCHOOLS. 

While there has been much agitation at different times during the 
present century in favor of introducing agriculture into the common 
schools, thus far no widespread efforts to do so have been made. 
Under present conditions, it appears to most persons who have made 
a careful study of the subject that very little can successfully be done 
in this direction until miieh preliminary work has been bestowed on 
the formulation of courses in nature stud}' suited to the needs of the 
rural schools, on the training of teachers in tliis line, and on the gen- 
eral introduction of nature teaching in the schools. The success 
wiiich is attending the movement on behalf of nature study in New 
York, Indiana, Pennsylvania, and elsewhere is so pronounced that 
there is good reason to, hope that it will ere long secure the general 
recognition of the value of nature study for young children and its 
widesx>read introduction into the common schools. Important fea- 
tures of this movement are the strong indorsement Avhich it is receiv- 
ing from school officers and teachers, and the fact that nature study 
has already become quite generally a part of the currieiilum in the 
graded schools of the cities. As this movement in the interest of the 
rural schools is being led by the agricultural colleges, agriculture 
seems likely to have its claim full}" recognized in the formulation of 
nature-study courses. Already many of the lessons used in such 
courses are on subjects directly related to agriculture. Wisely 
planned and effectively taught, coui*ses on natural objects and phe- 
nomena in the common schools will not only train the powers of 
observation of the children, but will interest tliem in the subjects 
included in the theory and practice of agriculture, and thus pave the 
way for the successful introduction of this eomplex subject in courses 
of higher gi‘ade. 

PRBSE^sT CONDITIONS AND PROSPECTS FOR THE FUTURE. 

In general, the century now closing has witnessed an intellectual 
awakening of the farmers of this country, the volume and depth of 
which have been increasing with greatly accelerated spaed in the past 
few years. AYe now have a considerable body of well- trained inves- 
tigators, teachers, and other promoters of agricultural progress who 
are working earnestly and witlu greater success each year to raise the 
general intelligence of farmers and give them accurate and definite 
information for the improvement of their art; we have the wMe^ 
spread dissemination of knowledge on agricultural subjects through, 
the press and through public agencies liberally endowed by the 
and the nation; we have strong local, State, and national 
tions which are laboring diligently for the promotion of the hhft 
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teehnieal ediieatioii of tlie farinoi-s. Strong institutions for original 
researcli and higher education in agriculture have already been built 
up, and hopeful beginnings have been made in the formulation and 
introduction of more elementary courses of instruction in agriculture 
in schools of various grades and among the farmers generally. We 
shall therefore enter the twentieth centuiy with a reasonable expecta- 
tion that the education of our farmers in agTieultural lines will go on 
inen^asing iii elSciency and extent, and ere long become general and 
satisfactory. 



PROGRESS IN THE TREATMENT OF PLANT DISEASES 
IN THE UNITED STATES. 


By B. T. Galloway, 

Chief of Division of Vegetable Physiology and Pathology, 
DsTRODrCTIOX. 

In looking back over the work of the past centiiiy in the treatment 
of plant diseases, two facts immediately enlist attention: (1) That the 
last fifteen years have witnessed by far the greatest advances made, and 
(2) that in eveiy step taken there has been shown the characteristic 
American spirit of striving to get direct practical results as quickly 
as possible. For the first three-quai‘ters of the century there was 
practically no systematic attempt to obtain light on the diseases of 
crops. Of course, diseases have been recognized as long as plants 
have been grown, but in all these earlier years it was the custom to 
regard them more in the nature of obstacles, against which it was 
practically useless to contend, than as subjects for study and thought, 

PRESENT CLASSIFICATION OP PLANT DISEASES. 

A few words at this point in regard to present methods of classi- 
fying plant diseases will perhaps make clearer the discussion to follow. 
Briefly stated, diseases maybe produced in three ways: (1) By living 
organisms acting as parasites; (2) by unfavorable environment in 
which the ifiant grows; and, (3) by combinations involving both organ- 
isms and environment. No line can be drawn between these groups, 
for their relations and interrelations are so intimate that sharp sepa- 
ration at any point is out of the question. The living organisms, such 
as fiiugi, haeteria, etc., produce diseases by attacking the higher 
plants and destroying them in order to build up their own structures. 
On the other hand, when the surroundings, such as unfavorable soil, 
too much or too little food, improper cultivation, excess of water, 
insufficient aeration of the soil, or other similar conditions occur, dis- 
ease may follow without the action of such organisms as fungi or 
bacteria. 

It might, however, be held that the plant ought not to bo subject to 
disease produced by organisms, for if it were surrounded by con& 
tions exactly suited to its growth and was at all times able to adagjt 
itself to these conditions, growth would in a measure be porfect> 
sequently no disease could be produced by outside agencies. 
plant is always in a state of unstable equilibrium, and 
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tliat iiiiikes it subject to the attacks of organisms and likely to be 
injured when any marked change of environment occurs. While this 
appears to be an element of weakness, it nevertheless affords vast 
oiDportiinities, and is really the keynote to successful plant culture, as 
the writer will endeavor to show farther on. 

EARLY THEORIES ON PLANT DISEASES. 

It is not surprising that the man who groves plants looks to the 
weather as the source of all that is good or bad. In his own .way he 
learns hj experience that the ^veather has an important relation to the 
success or failure of liis work, and he soon begins to connect certain 
weather conditions with what he sees going on about him. In all the 
early literature, therefore, references are found to the effects of 
‘^unfavorable weather,” “meteorological disturbances,” etc. 

Other facts gained by long experience were also brought to bear on 
peculiar phenomena connected with iDlant diseases and their treat- 
ment. Thus, it was known at the beginning of the century and earlier 
that the injury from wheat rust was influenced by the presence of th^ 
common barberry plant. So strong was this conviction that laws were 
passed i^rohibitiiig the growing of barberry for ornament or for hedges. 
The opinion i^revailed that the barberry caused rust, but it was not 
until many years later that its connection with rust was shown scien- 
tifically by the investigations of De Bary in Germany. It was also 
believed by many of the older agriculturists that smut was the 
direct result of a rupture of the cells of the plant itself, and that the 
mst of wheat was often i^roduced b}^ similar causes. Not only was 
this the general belief among many agriculturists, but it was credited 
by a number of workers abroad who made special studies of the subject. 

About the year 1845, largely through the efforts of one or two inves- 
tigators abroad, light began to dawn upon the nature of a number of 
the common diseases of plants, and these efforts were destined to have 
a marked influence on all fiitiue knowledge hearing on this subject. 
Although there was as yet no systematic attempt in this country to 
make special investigations, the work done abroad was gi*adtiallt 
made known here, and through the agricultural press and bthbr 
sources, became more or less familiar to farmers and others iiiterested. 

The great prevalence of the potato-rot fungus about this time 
(1S45) gave a decided impetus to work on plant diseases. The rot 
swept o%^er the earth, and many attempts were made to discover its 
CAnise and to provide a remedy. Tlie relation of the parasite to the 
: out in Germany, and tliis knowledge soon became 

this country. The same was true of wheat 
SO' that even in these early days there was some 
diseases by the direct use of remedies or pre- 
ventives. This is particularly true of the smuts, which were among 
llie first diseases to be controlled by the use of substances 'designed 
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to destroy the reproductive l)odi<\s of the fungi themselves. Aside 
from this, the principal elforts in the way of treatment were in the 
direction of giving the plants the best surroundings possible and 
treating wounds by the use of simide paints, wav, etc. 

Experience had taught that blight of the pear and apple must bo 
cut out, although believed to be due entirely to "^atinospheiic influ- 
ences.” This emi)liasizes the important fact that has already been 
referred to, that is, that although the growers of plants did not, as a 
rule, concern themselves much with the causes of diseases, their expe- 
rience had taught them certain methods of treatment which in some 
cases are even to-day accepted as the best that can be followed. 

THE BEGINNING OF MODERN RESEARCH. 

From 1845 until 1861 there was considerable advance in knowledge 
concerning idant diseases, particularly as regards their causes, or in 
other words, the relation to them of certain imrasitic organisms. This 
knowledge came about largely througli the investigations of a few men 
in Europe. From 1861 to 1873 tlie aeeoimts of invest igatoi*s abroad were 
published from time to time in our horticultural and agricultural 
repoifls and in agricultural and other journals. There was au increas- 
ing interest in the subject, however, and it is not surprising that in 
1873 and 1874 there was a marked tendency to advance in knowledge 
along these lines. 

Prof. T. J. BuiTill, of the University of Illinois, was one of the 
pioneers in this fleld. Earlj’ in 1874 he commenced i^ublishing arti- 
cles on the parasitism of fungi and the relation of various organisms 
of this kind to such diseases as leaf blights, rusts, and other maladies. 
The following year Dr. G. Farlow, of Harvard University, began 
a series of pax^ers which were epoch making in their nature. These 
papers dealt with a number of important diseases of plants and treated 
them in a masterly way. Although up to this time knowle<lge as to 
combating such diseases was limited, the information obtained in 
regard to the life histories of the organisms and the manner in which 
they attack the host plants and cause their death was of great value 
in suggesting lines of action looking toward prevention, Farlow’s 
papers were followed by similar ones by Ilaksted, Bessey, Tredeaso, 
Earle, Arthxir, and others. 

Early in the eighties the interest in the subject became marked, as 
may be seen by the increased number of papera and the fact that 
some of the universities and colleges were devoting time to lectures 
and studies relating to the work. The State agricultural experiment 
station at Geneva, X. Y., inaugurated some important work under 
the direction of Dr. J. 0. Arthur, who was made botanist of the 
tion in 1884, and whose work was almost entirely on the diseases 
plants. This was really the first sj’^stematic attempt on the part of 
any station or organized body in the United States to imderteice ^ 
1 A 09 13 
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thoroxigli Study of the siihject. Dr. Arthur ixublisli(*d four reports, 
which dealt with a great number of important diseases. lie paid 
particular attention to pear blight, which was recognized as one of the 
most destructive diseases of fruit in the United States, and had 
already been shown by Dr. Burrill to be due to bacteria. Dr. Arthur’s 
work tended to establish more thoroughly the parasitic nature of a 
number of fungi. The keynote to the practical work of treatment 
Imd not yet been struck, but was to come later as a natural result of 
the studies made at this time. 

THE EPOCH-MAKING PERIOD PROM 1885 TO 1895. 

A careful sliidy of events, such as are to be described here, shows 
that in nearly every case where a line of w^ork stands out jireeminently 
as iiaving a marked influence on the welfare of a country, two things 
have conduced to this end: (1) Through writings, lectures, and other 
channels the pviblic has been educated so as to understand its need 
in this direction, and (2) after the recognition of this need there has 
been the proper direction of the forces iieeessaiy to satisfy it. 

Prior to 1885 much had been done toward educating the farmei’S 
and fruit growers to the necessity of jproteeting their crops. There 
was a well-grountled belief that many of the common and destructive 
diseases oxved their existence to causes which could bo discovered, and 
which if once knowm might be controlled. The time, therefore, was 
ripe for starting the work on a more extensive scale than had ever 
been done before. The dc^maiid at this lime was largely for informa- 
tion as to the best metho<ls of treatment from a i)ractical standpoint. 
It was not so much a question of knowing what the diseases w'ere as 
it was how to best get rid of them. Recognizing tliese questions and 
their importance, the Depai^tment of Agriculture inaugurated some 
work which was destined to have far-reacliing effects. F. Lamson- 
Seribner, who was assistant botanist at the time, was active in bringing 
about a proiier recognition of the impurtanee of the work. He under- 
took the publication of j.apers, xvhich appeared first in the report 
the Botanist of the Depaitineiit of Agriculture. Soon such an inter- 
est was awakenedthat the Commissioner of Agriculture, Hon. Norman 
J. Colman, took steps to have the work put on a sound basis. Small 
appropriations were obtained, and the Section of Mycology was (sstab- 
lished as a distinct branch in the Department. Fortunately, a great 
impetus w^as given to the work at this time by the efforts being made 
in Franco to And remedies for the downy mildew of the grape. When 
black rot, another American disease, appeared in the French vine- 
yards, there was widespread alarm, and consequently renewed efforts 
to And means of checking it. 

It is well to call attention to the marked difference in the conditions 
existing in France and in this countiy with respect to such matters. 
Our country is so great, and the possibilities of diversified culture so 
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iimiieroiiSj tliat many farinerb ami fruit growers do not feel tlie neees- 
sity of initting forlli anj’ marlced effort in treating the diseases. In 
Franee, Iiowever, the life of the community itself depends in many 
cases on the success or failure of a particular croi) in that community, 
and so it was that the greatest pressure was broiiglit to bear on the 
French Governmeni to make a determined effort to ehecdv the ravages 
of downy mildew. 

Through a fortunate accident — the >siu’inkling of vines bordering a 
roadside v Ltli bluestone and lime in order to prevent the pilfering of 
the fruit — there was discovered about 1885 a fungicide which was to 
have a ma]*ked influence not only on the welfare of France, but also 
on the interests of America as well. This fungicide thus accidentally 
discovered is the so-called Bordeaux mixture, which is made by com- 
bining copper sulphate, or bluestone, with lime. It has long been 
known that copper in various forms is able to destroy fungus spores, 
but it was not until the diseoveiy of the Bordeaux mixture that a great 
impetus was given to the study of its effects on many j)lants. No one 
could have imagined the consequences which were to come from the 
combined use of two such simple things. Not only wms the fruit 
saved from the thieves, but it was protected against mildew as well. 

Soon after the success in France in the treatment of grape mildew 
with Bordeaux mixture, its usefulness was noted in this country by 
the Department of Agriculture and also by others. It was dif(i<uilt, 
however, to convince fruit growers of the importance of making 
thorough trials of this and other imoparations. This was one of the 
greatest obstacles that the Deimrtment met with in the (mrly stages 
of the work. However, circulars were sent out describing the prep- 
aration of the fungicide and suggesting diseases that might he effect- 
ively treated with it. The success of the work was marked. Imme- 
diately there sprang up probably one of the most remarkable series 
of investigations and experiments ever witnessed in this or in any 
other country. Fungicides of many kinds were prox)osed and tested 
on a large scale, and extensive lines of investigation were inaugurated 
not only by the Department of Agriculture, but also by private indi- 
viduals in various i>arts of the country. 

In 1887 Professor Lamson-Scrihner severed his eonneclion with the 
Department of Agriculture, accepting an appointment to the chair of 
botany in the University of Tennessee, and the Department’s work 
in this line was put in charge of the writer. The investigations were 
I)ushed forward as vigorously as x>ossible; new lines of investigation 
were inaugurated, and a special effort ’was made to bring about prac- 
tical results. Black rot of the grape was successfully treated in 1887, 
and the same year decisive results were obtained in controlling sev- 
eral potato diseases. 

A great impetus was also given to the w’'6rk in 1887 by the estab^ 
lishment of the agricultural experiment stations. By means of those 
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stations it was made i>o'^sil)le for many of the Stales to iiurngiirate 
work not only in the study of plant diseases and their treatment, but 
also in many other lines of invebtigation as well. Several of the sta- 
tions iminediately eomnieneed investigations, and as a result for the 
next eight years the edueational work done throughout the country 
had the most remarkable effect in putting farmers, fruit growers, and 
others in possession of knowledge most valuable to them. During the 
period under consideration a revolution was wrought in our horticul- 
tural methods, and, as a result, it is now as rare to ftnd people who 
are not thoroughly convinced of the importance of spraying as it is to 
tinYl tliose who are satistied that the cultivation of the soil is not 
neccbsary. 

This vast amount of work on the fungicides carried with it the 
necessity of provhling suitable apparatus for the application of the 
various pn^paratious, tlHU‘e being a great need for sucli apparatus 
when ihe work was started. Just prior to the beginning of the impor- 
tant line of vork in attention had been called to the value of the 
cyclone nozzle, an apparatus invented by Dr. W. S. Barnard while 
conne(*te(I with the Uiiiled States Entomological Commission. 
Although this nozzle v'as designed for the application of insecticides, 
it was found that with some minor changes it would be equally as 
valuable for use in connection with fungicides. There was also an 
urgent need in 1887 for suitable power pumps for the application of 
the various pi'eparations. Some advances had been made with such 
appai'atus in France, particularly in the knapsack forms, but such of 
these as were in actual use were more or less cumbersome, and none 
could be obtained in this country. Early in 1887 the first American 
knapsack punq) was put on the market, .largely through the efforts of 
Col. A, W. Pearson, of Vineland, K. J., who was one of the pioneers 
in the work of treatment. The machine was somewhat complicated, 
however, and did not attract the attention that it really deserved. 
In 1B8B the writer devised a new form of knaiisaek spray pump, which 
was soon put on the market, and this became the pattern from which 
many designs liaA'c been made. In a few years siicli was the demand 
for apparatus of this kind that numbers of machines were manufac- 
tured. The knapsack forms of sprayers have had a marked influence 
in the success of the work described. Through them it was made 
possible to apply the ixmiedies in the most thorough manner, a fea- 
ture which is of the greatest importance in such work. .Vs a direct 
result of this 'work many other forms of sprayers v ere designed; in 
fact, in this feature of the investigation tlie United States can w<‘U 
eiaim to have constantly led the way. 

SOME RESULTS OF THE WORK. 

The ten years’ work just de.^eribed was unique in its way. There 
'Was a united effort to concentrate on as many practical problems 
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as possible, with a view of solving these first and attending to the 
more difficult ones later. Immediate results were demanded, and by 
obtaining them confidence w’as engendered; and thus the foundation 
for future efforts was laid. Within the limits of such a paper as this, 
it is not x^yossible to review all the direct practical results of the woi'k 
in question, but a few examples will suffice. 

GRAPE GROWING. 

One of the most striking examples of I’esults obtained is furnished 
by the grape. Grape growing in this country has had a curious his- 
tory. . At the beginning of the century numerous attempts had been 
made to introduce and grow the foreign or European varieties. It 
was recognized that in this vast country abundant opportunities were 
offered for the production of grapes and the nianufacture of wine. 
Our native varieties were not considered of value, and for this reason 
all the earlj" efforts were put forth in importing and testing the for- 
eign, or Yinifera, vines. All th#atteinpts in this direction, however, 
proved disastrous, mainly on i^ount of several diseases, which, from 
all that can be gathered, w'ere the same as those known to-day as 
downy mildew and black rot. 

After many discouraging attempts to successfully cultivate these 
European vines, the work was in a measure abandoned and attention 
w^as turned toward our native varieties, many forms of which were 
found growing in the woods. Some of these vines proved to be 
resistant to the diseases, no doubt because through a long struggle 
for existence there had been a survival of the fittest, and these Avere 
by nature endowed with the ability to resist the various maladies 
which had been so destructive to European vines. The diseases 
being American, the European vines had had no chance to develop 
anything like natui’al resistance before being attacked. 

The discovery of the value of some of our native kinds gave the grape 
industry a new impetus, but as soon as vineyards began to increase and 
cultivation brought about changes in the vines themselves it was found 
that the latter were becoming more and more subject to the attacks 
of their old euemies. Consequently there are recorded many disas- 
trous failures in grape culture between 1850 and 1860, when mildew 
and black rot were veritable scourges. In a number of places whei^ 
grape culture had been very profitable the vineyards had to be aban- 
doned. New localities, in which the grape had not been tried, were now 
planted to vineyards, and for a time these produced remunerative 
yields, but it was only a question of time when the diseases reached 
these places and it became necessary to abandon them and again 
seek more favored localities. 

By 1885 grape growing had been tried in most of the important sec- 
tions of the country, and as the diseases continued to spread it 
^realized that-'Something would have to be done, or 
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would have to be abandoned. At this time the work of the Depart- 
ment of Agriculture commenced, but so manj’- efforts had already 
been put forth to control the diseases and there had been so many 
failures that it required a great deal of eneouragement to induce 
growers to even make thorough trials of the treatments proposed. By 
carrying on exiierimeutal work in typical regions, however, and by 
demonstrating bj' actual trials that the treatments were effective 
(flg. 1), the value of the work was fairly established, and consequently 
fungicidal treatments were rapidly adopted. The money value of this 



Fia. 1. —Grapes from vineyard affected with black rot: Sprayed and unsprayed. 

work to the grape grower can not he estimated. It has given viti* 
culture a new lease of life and has furnished profitable employment 
in many regions which otherwise would have been abandoned, so far 
as this crop is concerned. 

KURSEKY-STOCK DISEASES. 

to 18S7 no attempt had been made to control the many serious 
dise^s w affect nursery stock in this country. The nursery 
; interest bad assumed immense proportions and tixe value of the 
; was worth millions of dollars. Nursery stock, such as apples, 

pears, plums, cherries, etc., had long been subject to a number of 
i^rious diseases, which mainly affected the foliage. ' Often as a result 
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of these injuries it was found impossible to properly bud the stoek, 
cTiKl a largo part of it was therefore rendered worthless. 

In 1888 the Department of Agrieiiltiiro inaugurated the first experi- 
ment with a view of finding some means of holding these diseases in 
cheek. After several years’ work it w^as clearly shown that some of 
the most destructive maladies could be controlled (hg. 2 ). Spraying 
nursery stoek, therefore, has come to be a general practice, and has 
been the means of saving thousands of dollars to the growers every 
year. The Department and the State stations have gone hand in 
hand in this work, and some of the most striking features of the 
practical side of the investigations have come about through the efforts 



Fiq. a— Treatment of peach leaf curl; Sprayed and unsprayed trees. (Pierce* Cal.) 

of the latter.' Potato scab, the smuts of cereals, and many other 
diseases are now controlled as a result of the good work done by 
these organizations. 

DEVELOPMENT OP EDUCATIONA.L FEATURES. 

Perhaps there is no more striking instance of the growth of this 
subject than that witnessed in the development of the educational 
features connected with it. In 1885 there were only three institutions 
besides the Department of Agriculture making an organized effort in 
the way of teaching or in experimental work of this character. Ten 
years later there were fifty colleges and stations engaged in the work, 
and no less than one hundred special investigators were devoting 
their time to it. 

THE PRESENT AND THE FUTURE OF PLANT PATHOLOGY. 

Since 1896 there has been a marked tendency toward a 
appreciation of a true science of plant pathology. ■ The 
lemS'have in a measure been solved and opportunity. 
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to survey and take a clearer view of the fimdamental que.^tions upon 
wliicli the future success of the work must depend. Wo are far 
enough along to sec that a new epoch has begun— one which we 
believe is to jdace this country in advance of all others in getting the 
most from the soil with the least expenditure of time and money. 
Our farmers and fruit growers are intelligent, quick to perc<dvo, and 
quick to act. They are now in possession of knowledge Avhich gives 
them a decided advantage over their competitors in other countries, 
and therefore it will not be difhcult with such men and such eondi- 
lions as we have to build up a science which will have a marked 
influence on the welfare of the country. 

What then are the lines along which tiiis science is to be built? 
First, we must recognize more plainly the possibilities within the 
l>laiit — its plasticity and its ability to change; second, we must learn 
to look more carefully outside of the idant, that is, at its environ- 
ment and the effects this may j)rodnce; and, third, we must discover 
the principles whereby the grower of plants shall be able to bring 
about such perfect harmony l^tweeii the plant and its environment 
that an ai)proxiinatcly ideal organism will result. This means that 
our aim should always be toward making two blades of grass grow 
where only one grew hefox’c. 

The foundation of this work is physiology, involving a study of the 
phenomena of life itself. Here Ave learn the possibilities of future 
development, and here hinge the vital questions relating to nutrition 
and heredity. The pathology of the future, therefore, will not stop 
at the mere coiTection of conditions involving the loss of a crop or 
part of a crop. It will put AAithin the poAver of the intelligent grower 
knowledge that will enable him to forestall injuries by furnishing 
conditions best suited to the development of the plant. We must 
bnng to our aid many lines of Avork. Plant l)reeding will enable us 
to attain ideal forms. Selection will make it imssible to fix thest? 
Conns Avithiii <‘ertain limits. Nutritiou goes hand in hand with 
breeding and bclection. Chemistry and xdiysics play important paints, 
and in the study of pathological idienomena themsedves other branches 
of science A\ill be brought to bear. Thus, as aa^o have x>ointed out 
elsewhere, the highest aim of the iiiA’esligator in this field Avill be not 
to deal Avith effects only, ])ut to study causes, for it is only by such 
means that the greatest good can be accomplished. 



THE EELATION OF CHEMISTRY TO THE PROGRESS OF 

AGRICULTURE. 

By Dr. H. W. Wiley 
Chemist, 

Introduction. 

This paper will he devoted, in so far as possible, to the progress of 
agriculture iu the tlmlecl States during the nineteenth century. Inas- 
much, however, as the factors of a chemical nature influencing agri- 
culture are largely made up of forces emanating from other countries, 
it will not he possible to separate entirely the discoveries made in 
foreign countries from those made iu the United States. 

In order to keep the paper within suitable limits for the Yearbook, 
no attempt will be made to trace the progress of agriculture in its 
relation tocdiemistry from year to y<‘ar, and the subject ^ill be con- 
sidered from three principal iioints of view only, namely: 

(1) The relation of chemistiy to agriculture at the beginningof the 
century. 

(2) The impetus given to scientiflc agriculture in its relation to 
chemistry by the discoveries of Liebig, Gilbert, Boussingaiilti and 
other workers, vhich began to produce effects about the middle of the 
century. 

(3) A resume of the relations of chemistry to agriiuilture up to and 
at the present time, with a brief reference to the i)rincipal methods 
whereby chemical research has been made useful to practical agri- 
culture. 

The above is not only a convenient division of the whole subject for 
the purpose of discussion, but it also portrays the three principal 
epochs in the relations of chemistry to agriculture for the century. 

From a chemical point of view, the knowledge of scientific agricul- 
ture, as it existed at the beginning of the century, was practically all 
that was known until near its middle point, when the work and 
researches of the divStinguished men mentioned and others associated 
with them \vere beginning to have practical application. From this 
point onward to the present time the influence of chemical research 
on progressive agriculture has been more and more felt through cer- 
tain lines of investigation, until it has brought the science of agricul- 
ture to its present condition. 

In a statement of that part of the subject relating to chemistry and 
agriculture at the beginning of the century it will be suflfieieiit to 
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refer to llio standard works ^\lueli were piildislied at or about that 
time, and. which are still accessible in our libraries. Tlie literature 
of the middle of the century is so voluminous that only a biief refer- 
ence to it can be given. In a discussion of the thii*d division of the 
subject, or a revitnr of the relations of chemistry to agriculture to the 
present lime, etc., the i)rogrebs of agriculture under the influence of 
chemical studies and researches will be considered in the briefest i)OS- 
feible manner in several typical lines, among which may be mentioned: 
First, the teaching of agriculture in schools, colleges, and universities; 
second, the agricultural colleges and experiment stations; third, the 
agricultural x)ross; and, fourth, the chemical studies conducted under 
the auspices of the Department of Agriculture, including those col- 
lected in the reports of the Patent Office relating to agriculture, which 
began to issue shortly before the middle of the century. 

The attitude of chemical science toward agriculture at the begin- 
ning of the century may be X)resciited under three divisions: 

(a) The knowledge which was x>ossessed concerning the nature of 
the soil and its relation to plant giwnh. 

(b) The knowledge possessed concerning the nature of manures and 
the manner in which they increase the yield of crops. 

(c) The prevalent ideas concerning the comx)osition of agricultural 
crox)s in relation to their demands upon the soil and upon fertilizers. 

Status of Agricultural Chemistry at the Beginning of the 

Century. 

Under this head will be given, first, a summary of the state of 
knowledge at or about the beginning of the century in regard to the 
above several jmints, and second, some ])rief observations of a general 
nature on the soundness or unsoundness of the views then held. 

Fortunately for the purpose of this part of the paper, the relations 
of chemistry to agriculture at the heginning of the (‘enlU3\v have been 
accurately and faithfully x>ortrayed in works appearing near that 
period and still accessible. Among these may be mentioned: 

A work of great scientific importance entitled ‘^The NTatural and 
Chemical Elements of Agrieiiltui*e,” translated from the Latin of 
Count Gustaviis Adolphus CTylloiiborg by John Mills, published in 
London in 1770. 

The Spectacle of Nature,’’ translated from the French by Mr. Ilnin- 
phreys, the first edition of which was published about the beginning 
of the century, and the second edition, to which the writer has had 
access, about 1807. 

The most important work, however, from a scientific point of view, 
and that which gives the most accurate statements pertaining to the 
relation of chemistry to agriculture, is a compilation of the lectures of 
Sir Humphry Dnvy. These lectures, delivered before the Eoyal Agri- 
cultural Society of England, were first published in England in 1813 



RELATION OF CHEMIbTEY TO AGRICULTURE, 203 

and republislied in lids coiiuliy in 1815 by John Conrad & Co., of 
Philadelphia, Pa.; Fielding Lucas, jr., of Ealiimore, Md.; Eobeit 
Gray, of Alexandria, Va., and William F. Gray, of Fredericksburg, Va, 

Another work of a more popular nature, and } et containing a le^ume 
of the knowledge of that time concerning the lelations of cheinistrj to 
agriculture, is entitled ‘"The Rural Socrates; or, An account of a ctdc- 
brated philosophical farmer, lately living in Svt itzerland, known by 
the name of Kliyogg.” It v as translated from the German by Benja- 
min Vaughan, a writer distinguished in many fields of work and a 
personal friend of Joseph Priestley. This work was ijublished in 
Hallo well, Me., by Peter Edes in 1800. 

Chemistry as a science has undergone such a w ouderf ul transforma- 
tion during the century as to make an3’‘ just comparison of its rela- 
tion to an}" particular industry at the present time with that it held a 
hundred jears ago somewhat difficult. We regard with a feeling 
akin to compassion tlie ideas entertained one hundred j^ears ago in 
reference to chemistry, espoeiall}^ in its relations to agriculture; but 
the pride Ave may feel in our present knowledge of this science should 
not be allowed to cany us too far, since at the end of the next cen- 
tury the writer who shall undertake a review of this subject may look 
with equal compassion on the views we now entertain. 

The efforts which were made by' Lavoisier and his school to place 
the science of chemistry upon a sure foundation some twent^'-five 
3"ears before the beginning of the cenluiy, although making great 
progress, had not 3 "et entirel}^ dominated the Avoild of chemical theory. 
The crude notions of the earlier chemists Ciuicerning phlogiston, 
phlegms, essential oiks, exudations, evaporation, and other processes 
still held SAva}^ and agricultural chemisliy aa as imohably the last of 
the different branches of chemical science to be liberated from the 
thraldom of these erroneous theories. In spite of this fact, however, 
the obserA-ations AAhieh scientific men had made of the chemical 
aspects which agricultural science imsscssed are not Avithout value 
nor are they wholly false. 

KNOWLEDGE OP THE COMPOSITION AND FUNCTIONS OF SOILS. 

By far the most accurate account of the composition of the soil, as 
it Avas understood at the beginning of the century, is furnished by Sir 
Humphry DaAy,^ According to DaAy the substances which constitute 
the poil “arc certain compounds of the earths, silica, lime, alumina, 
magnesia, and of the oxides of iron and magnesium; animal and 
A^egetable matters in a decomposing state, and saline, acid, or alkaline 
combinations.” Minute descriptions are given of the various ele- 
ments composing the soil, and for the most part these descriptions 
represent the state of our knowledge even at the pi*esent time. Sili^ 
is described as a compound of oxj^gen and silicum. Lime is 
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staled to exist iii soils usually niiitecl with e^irbonic aekl, and some- 
times with phosphoric and sulphuric acids. Lime itself is said to 
consist of 40 i>arts by weight of ealciuin and 15 of oxygen, which is 
very nearly tlie eompositioii assigned to tho substance CaO at tlie 
present time. Alumina, with less accuracy, is described as being 
composed of 33 paits by weight of aluminum and 15 of oxygen. Mag- 
nesia is described as existing in combination with carbonic acid. Two 
oxids of iron are mentioned, the brown and the black, and their 
chemical composition as understood at that time is given. The oxid 
of manganese, or manganesum, as Davy calls it, is stated to be dis- 
tinguished from the other substances found in the soil b}" its property 
of reducing muriatic acid and converting it into chlorin. Vegetable 
and animal mati ers arc to be known by their sensible txualities and by 
their property of being deeomxmsed by heat. The saline compounds 
of soils are described as common salt, sulphate of magnesia, .sometimes 
sulphates of iron, niti'ales of lime and of magnesia, sulphate of 
potassa, and carbonates of xwtassa and soda/ These compounds Sir 
Humphry regaixls as of so little importance that he says it is not 
necessary to describe their characteristics minutely. 

The methods of soil analyses, many of whieli are still in use at the 
present time, are full}" described. Upon the whole, most of tliem, how- 
ever, are crude and unsatisfactory, and could not possibly have led 
to correct ideas of the composition of the soil. Davy further adds: 

In the first trials that are made by persons unacquainted with chem- 
istry, they must not expect much precision of result. Many difficul- 
ties will be met with; but in overcoming them themost useful kind of 
practical knowledge will be obtained, and nothing is so instructive in 
experimental science as the detection of mistakes. The correct analyst 
ought to be well grounded in general chemical information; but per- 
haps there is no better mode of gaining it than tliat of attcunpting 
original investigations.'’ 

Davy fully recognized that the soil is the source of nourisliment for 
plants, as he says in another place: “Plants being composed of no 
locomotive jiowers, can grow only in places where tlioy arc supplied 
with food; and the soil is neee.Shary to their existence, both as afford- 
ing them nourishment and enabling them to fix themselves in such a 
manner as to obey those mechanical laws by wliieh their radicles are 
kept below' the surface and their leaves exposed to the free atmos- 
phere. As the systems of roots, branches, and leaves are very differ’ 
ent in different vegetables, so they flourish most in difCerent soils. 
The plants which have bulbous roots require a looser and a liglit(u* 
soil than such as have fibrous roots, and the plants possessing only 
short fibrous radicles demand a firmer soil than such as have tap- 
roots or extensive lateral roots.” 

Of vegetable and animal matters Da^'^^says: “Vegetable or ani- 
mal matters wdien finely divided not only give coherence, but likewise 
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softness and penetrability; but neither they nor any other part of the 
soil must be in too great pro 2 )ortion, an<l a soil is unprotluelive if it 
consist entirely of impalpable matters.'” lie says of mineral constitu- 
ents: “Pure alumina or pure silica, inire carbonate of lime, or car- 
bonate of magnesia are incapable of supporting healthy v(‘get at ion. 
No soil is fertile that contains as much as i(i parts out of 20 of any of 
the constituents that have been mentioned.'” 

Again, he says: “ In all crises the ashes of plants contain some of the 
earths of the soil in which they grow; but these earths, as maybe 
seen by the table of ashes afforded by different plants given in the 
last lecture, never equal more than one-ffftieth of the weiglit of the 
plant consumed. If they be considered as necessary to the vegetable, 
it is as giving hardness and firmness to its organization. Titus, it 
may be mentioned that vheat, oats, and many of the hollow grasses 
have an ei)idermis iDrinoiitall}’ of the siliceous earths, the use of which 
seems to be to strengthen them and defend them from tlie attacks of 
insects and parasitical plants.'” 

The physical quality of earths in their relation to water are fully 
exploited by Davy. Ho says: “The power of soils to absorb water 
from the air is much connected with fertility. When this power is 
great, the plant is supplied with water in dry seasons, and the effect 
of evaporation in the day is counteracted by the absorption of aque- 
ous vapor from the atmosphere, by the interior parts of the soil dur- 
ing the day, and by both the exterior and the interior dining the 
night.” 

In regard to the food of plants. Sir Ilumpliry states: “ Water and 
the decomposing animal and vegetable matter existing in the soil 
constitute the true nourishment of plants, and as the earthy parts of 
the soil are useful in retaining watei', so as to supiDly it in the proper 
proportions to the roots of the vegetables, so they are likewise effica- 
cious in iirodueing the proper distribution of the animal or vegetable 
matter; when equally mixed with it, they prevent it from decompos- 
ing too rapidly, and b}" their means the soluble parts are supplied in 
proper pi’oportion.” 

In speaking of the derivation of soils from rocks, he says: “ The best 
natural soils are tliose of which the materials have been derived from 
different strata, which have been minutely divided by air and water 
and are intimately blended together; and in improving soils artificially 
the farmer can not do better than imitate the processes of nature. 
The materials for the purpose are seldom far distant; coarse sand is 
often found immediately on chalk, and beds of sand and gravel are 
common below clay. The labor of improving the texture or constitu- 
tion of the soil is repaid by a great pei-manont advantage; less mantwre 
is required, and its fertility insured. The capital laid out in this wy 
secures forever the i)VO<Iuetiveness and consequently the value of tlto 
land.” 
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C(jiiniiissioii<‘r iu liK Annual llejiort, paid a fitting 

trll/uto to tlio s<i-r\ ices of Sir iliimpliiy Davy in vslablisliiiig agricul- 
tural {'licmistry as a separate (lepartmviit of science. He says, speak- 
in*^^ of the board of agriciilliire establislied by Pitt in ITOo: 

More than all, the board was iiibtrumental in employing SirHnmpliry Davy to 
make those experiments which are nut only an honor to intellect, but winch esttib- 
iishtd agrienltur.ll chemistry as a d^partmtnt of science, and are of inestimable 
value. He delivered his lecture^ on thb siibiect in lb02. The fundamental princiide 
which he developed and dMUonstrated was this— that the productions of the soil 
deriv^e their component elements, which for the most part are hydrogen, oxygen, 
and nitrogen, either from the atmosphere by which they are surrounded or from 
the soli in which they grow. lie showed that the process of vegetation depends 
upon the pcri»ttual assimilation of various substances to the organs of the plants 
in con-eqnenco ot the exertion of Iheir living powers and their chemical affinities, 
btiinulated chiefly by inoistnre, light, and heat. The discoveries in chemical sci- 
ence before Da\y & time had undoubtedly x»repared the way for his triumph, but 
he ib none the entitled to praise. He first recognized a x>lant as a living thing, 
the laws of whose exi')tence were to be studied in order to develop a i>erfect. 
growth. He showetl, by analysis of suila and plants, what properties and condi- 
tions would be-t furni^^h the eb^ments needed in culti\ation. 

RNOAVLEDC.E t>F FEKTILIZEKb AND MAXUREb. 

TluMdieiiiical knowledge of the couipobUion and functions of fer- 
tilizers at the heginniiig of the nineteenth century was extremely 
nebulous. Experience of a wholly empirical nature had shown from 
the earliest histoiy of agriculture the value of certain refuse imoducts 
of the stable and tlie barnyard in increasing the yield of crops; but 
the component i>artb of these malerials and the manner in which they 
a<‘ted were entindy unknown. It was the custom in many of the 
older countries for the farmers to increase tin* litter of the farmyard 
by gathering leaves and twigs, which were used in bedding the ani- 
mals. As, for instan(*ej it was said of Kliyogg: ^"Ile is attentive also 
to gather all tlie dried leaves, moss, and rushes from his ground that 
can serve for litter. * * * A coiniiust dunghill appears to him an 
object of so great importance to the improvement of land that of all 
branches of hi1>or he regrets the want of assistance in this the most. 
* * * In probo<*ution of this design, in autumn, during the moon’s 
increase, Kliyogg goes into his wood with a hedge bill to prune the 
supernumerary branehes of fir and x>lne trees. * * * These he 
binds into faggots and carries home. *** * * At leisure hours, and 
esiieeially in long winter evenings, he iDrepares these faggots for the 
purposes intended. * gy this method he amasses many 

proper materials for good manure.” ^ 

Kliyogg was also careful to preserve the liquid manures which 
exuded from his stables, and for this purpose h© constructed trenches 
in his cow houses. It is interesting to know that, unwittingly, he had 

* The Rural Socrates; or, An Account of a Celebrated Philosophical Farmer, 
Lately Living in Switzerland, Known by the Xame of Kliyogg, p. 8. 
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discovered the true fiinetiun of much of this material, whicli he 
regarded as a ferment. The record says: Thus placed, it receives 
the urine and dung of his cattle, and being always kept half full of 
water, it forms a thick mixture and serves as a ferment, with which a 
very great quantity of water may in a vei*y short time l^e eonverh^d 
into liquid manure. One portion of this ferineiil being mixed with 
seven portions of the freshest spring water soon makes the whole 
become corrupt, especially' if the reservoir in which the mixture is 
made is of wood and ijlaced in a warm situation, or if an artificial 
heat is substituted in case a natural heat is wanting. By means of 
this fermentation an excellent manure is produced, which proves tlie 
besf assistant which can be given to such meadow and arable lands as 
are naturally dry.”^ 

The earlier accounts of scientific agriculture at the beginning of the 
century recognized the great value of gypsum as a feidilizing material. 
All the writers refer favorably to its use. The use of gypsum as a 
fertilizer is said to have been the discovery of the Rev. Mr. Meyer, 
pastor of Kupferzell, Germany. Mr. Meyer published a detailed 
account of the manner of using gypsum. Accoi‘ding to the method 
described by him, gypsum should be spread in its natural state after 
being reduced to powder, and is useful upon meadows containing both 
the common and cultivated grasses. Mr. Mey'er also found gypsum 
valuable with peas, vetches, lentils, oats, rye, and tobacco. Its most 
surprising effect, however, was upon clover, and this in soils the most 
dry and arid. On marshy ground it was found to produce no good 
effect. It is urged that gypsum should be spread upon the grass or 
grain before it begins 1o shoot. Upon meadows, the best time for 
spreading it is statpd to be at the molting of the snow, and upon lields 
of grain, as soon as they are sowni. Benjamin Yaughan, the trans- 
lator of ^'The Rural Socrates,” says that at the end of the last cen- 
tury and at the beginning of the present gypsum was used largely in 
the United States, and he refers to the writings of Judge Peters, Robert 
Morris, Dr. Mitcliill, Mr. Bordley, and others on the subject.'-* 

The use of marl was also fully understood at the beginning of the 
century. Since the time of the Roman conquest, and probably before, 
the marl beds of northern France and southern Belgium have been 
const anti}" exploited. Great hollows are found in many of the fields 
of northern France made by the exc<xvation of marl many centuries 
ago. Kliyogg calls the marl bed “that mine of farming gold,” and 
says: “I owe to this marl not only ^ibundant harvests, but the char- 
acter of my children. It is time that they murmured against me at 
first for employing them in hard labor, even during the winter. * * 

But at length the rich harvests with which Providence blessed m 

1 The Rural Socrates; or, An Account of a Celebrated Philosophical Faring, 
Lately Living in Switzerland^ Known by the Name of Kliyogg, p. ISS. 

® Ibid., pp. 128 and 129, 
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forced them to e<infess that I had said nothing A\hi(*h 'was not both 
true and useful/’ ^ 

The true function of marl, however, was ]>iit lilth^ understood, and 
even its ehmnieal eomposition was practi<‘ally unknown b}* those 
using i1. 

In the article onhiisbandiy, in The Spe<dacle of Xatiire,"’ the Prior, 
in conversation with the Chevalier, says in regard to inanurc: ‘‘This 
manure, which completes what the dews of heaven had begun, is the 
most contemptible sub^stance upon the face of the earth, and is chiefly 
composed of the litter taken from stables and sheej) folds; dove houses, 
heiu'uops, and the dwellings of all domes! i('atcd animals furnish 
manures that differ in tlieir degrees of heat, and which being ])leiidod 
together, as well as <iuen(*hed and corrected by each other, replenish 
the land with all the fertility it had lost.” Among other substances 
wdii<di th<‘ Prior imnitioned as being used for manures are straw, 
fet.ubbhs shells of pulse, useless leaves, refuse of garden herbage, 
rotten \vot>d, chimney and oven sotd, rags, hair of animals, cuttings of 
leather, skins of l>easts, bark of trees, lees of wine, sediments of oil, 
malt dust, tanmu’s' bark, dyiu's' lees, soai)siKls, of which last it is said, 

wliich are commonly throwui out of the laundry as useless, though 
soap is impregnated with oils and salts, wiiieh are the principal ele- 
ments of plants.” 

The Prior also says: ‘‘No kind of manure has move prolific quali- 
ties than the soil which is swept from populous cities, and especially 
those where a great number of kitchens and dyei*s of w^ool are eontlnu- 
ally discharging into the streets a fat and oily sediment, wiiieh is very 
beneficial to corn.”® 

The value of ashes is fully recognized, in the essay on hus])andry, 
by the Prior, who says that they can supply the place of all the rest 
if a sufficient quantity can be obtained. The aslies of wood are pre- 
ferred to those of any other substance. He advises the burning of 
turf for the purpose of securing the ashes. Tlie methods of forming 
composts with aslies are fully described. 

The prevailing idea at that time that oil is one of the most valuable 
of manures is developed in his description, it being stated that “oil 
and sails constitute the chief merit of the manure.” 

The fact that the iirincipal value of the ashes is due to the potash 
and phosplioric acid wiiieh they contain wmsnot even suspected by the 
earlier scientific agriculturists. The early agriculturists in our country 
were imbued with the customs of their European homes in regard to the 
use and value of manure, although upon the virgin lands there seemed 
to be but little necessity for the apijiicatioii of fertilizing substances. 
The necessity of fertilizers, how^evei*, soon became evident, especially 
on lands planted continuously to cereals and to tobacco. When the 
first abundant crops, due to the virgin fertility of the soil, began to 

^ The Rural Socrates, pp. 143 and 144. ^ The Spectacle of Nature, pp. 231 and 232. 
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diiniiiisli, the colonists received a valuable lesson in tlie use of artifi- 
cial fertilizers from Sciiianto, one of the leading Indians of the New 
England coast. In Governor Bradford’>s “ History of PlimouthPlunta- 
tioii” is given an account of the early agricultural experiences of the 
Plymouth colonists. In April, at the close of the first long, 

dreary winter, ‘‘they [as many as were able] began to plant their 
come, in which >service jSqnanto [an Indian] stood them in great stead, 
showing them Ijoth ye manner how to set it, and after how to dress 
and tend it. Also he tould them, axce^Dte they got fish and set with 
it [in these joid grounds], it would come to nothing; and he showed 
tliem yt in ye middle of Aprill, they should have store enough come 
up ye brooke by which tliey begane to build and taught them how to 
take it.” 

In George Mourt’s “Relation; or, Journal of the beginning and pro- 
ceedings of the English Plantation settled at Plimouth, in New Eng- 
land, by certain English adventurers, both merchants and others,” 
London, 1()22, it is said; 

We set the last spring some twenty acres of Indian corn, and sowed some six 
acres of barley and pease, and according to tlie manner of the Indians, we manured 
our ground with herrings, or rather shads, which we have in great abnndance and 
take with great ease at our doors. Our corn did prove well, and, God be praised, 
we had a good increase of Indian corn, and our barley indifferent good. 

Thomas Morton, iu his ‘^Rew England Canaan,” London, 1032, 
wrote of Virginia: 

Theie is a fish (by some called sliadd^, by some allizes) that at the spring of the 
yeare i^asse up the rivers to spawn in the pond, and are taken in such multitudes 
in every river that hath a pond at the end that the inhabitants doling their ground 
“with them. You may see in one township a hundred acres together set with 
these fish, every acre taking 1,000 of them, and an acre thus dressed will produce 
and yield so much corn as tliree acres without fish: and least any Yirgmea man 
would infere hereupon that the ground of New England was barren, because they 
use more fish in setting their come, I desire them to be remembered, the cause is 
plaine in Virginea, they have it not to sett. But this practice is onely for the 
Indian maizjj (which must be set by hands), not for English grain; and this is 
therefore a commodity there. 

The following amusing quotation is from the I'ecords of the town of 
Ipswich, Mass., May 11, IGII: 

It is ordered that all the doggs for the space of three weeks from the pub- 
lishing hereof shall have one legg tyed up, and if such a dogg shall break loose 
and be found doing harm the owner of the dogg shall pay damage. If a man 
refuse to tye up his dogg’s leg, and bee bee found scraping up fish in a corn field, 
the owner thereof shall pay twelve pence damage, beside whatever damage the 
dogg doth. But if any fish their house lotts and receive damage by doggs, the 
owners of these house lotts shall bear the damage themselves. 

It is thus seen that even on the old ground cultivated by the Indian 
before the advent of the colonists it was not possible to x»aise good 
crops except by the artificial manuring which has been descHbed 
above. Little was known, however, of the nature of these fertifiaiing 
1 A 99 14 
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luateriuls uu<l the niaiuiei* in which they nuurife.he<I planth. Tlio fu'sL 
real knowledge of fcrliHzing niatoviali^ which wavS in vogiiouii this 
country came from the rei)iil)licatioii of 8ir ILmnxdiry Davy’s ‘^Vgri- 
enllural Chemistry” and ihs distribution throughout the <*olonies. It 
may be stated that this l>ook x)rodue(‘d the first real imxij'isssion, of a 
sc'icntitu* culture, of the relation of chemistry to the xirogross of agri- 
culture. Alany of the lectures given by Sir llumi)hry Davy \V(M*e oji 
the sulgect of manures, in which he treated of tlie inanurcs of vege- 
table and animal origin, of the manner in which they became the 
noui-Lsliment of the plant, of fermentation and putrefaction, <j£ mixed 
manure.s, of general principles in respect of the use and application 
of manures of mineral or animal origin, of fossil manures, of lime, of 
of alkaline salts einxiloyed as manures, of alkali<‘s, and of 
common salt. lie also gave a lecture on tlie improvement of land by 
burning and the chemical iirincixiles whi(‘h underlie tliis ox>m‘ation. 
lie first announced the general x>riucix3les that all manures must iirai*- 
lically be dissolved before they can entm* tlie organism of the jihuii. 
He says: The x^ores in the fibers of tlie roots of x>hin1s ar<> so small 
that it is with dillleulty they can be discovered by th<^ mim*os<*ope. 
It is not, therefore, probable that solid substanciss can jiass inlo thmn 
from the soik”^ 

8ir Iluinxjhry suxjposed that sugar Avas a valuable fertilizing mate- 
rial, because Avlien he grew x>lants in a soluUou of sugar, jelly, and 
mucilage he found that they grew vigorously. Ho roeognized the 
fact that vegetable and animal substances, before they can become 
iisidul as plant food, must be cliangod in some way, since he says, 
“Tlicy can only nourish tlie xdant by affording solid matters <‘apable 
of being dissolved by v^aier or gaseous substances capable of being 
absoi'lx^d by the fluids in tiie loiiA^es of vegetaliles. 
great object in the axix^lieation of manure should ])o to make it attord 
as inueh soluble matter as xiossibh^ to the roots of (lie ]>lan1s, and that 
in a slow and gradual niauiuu', so tliat it may be entirely consumod 
in forming the sap oi* organized x>iu*ts of the plant. ^ i ^ Vege- 
table manm'<‘s in general contain a great excess f>f librous and insolu- 
bh^ matt(‘r, Avhicli must undergo chemical changes before they can 
become tlie food of xdauts.”^ 

Uhief among tliesc changes ho regarded fermentation, thus recog- 
nizing at that early date the great principle of change which organic 
matters must undergo before they become useful as plant foods. Sir 
Humphry, however, was familiar only with the variety of fenneuia- 
tion which produced carbonic acid and alcohol, and of course had no 
knOAvledge of the really essential fermentation, from a fertilizing i)oint 
of view, which such substances undergo. Ho, hoAvevor, realized that 
there was a fennentatioii of a different kind, be<*ause ho says: “Ani- 
mal matters in general are more liable to decompose than vi-gidable 

abid,, pp. 27^3 and lira. 


^Agricultural Chemistry, p. SOU. 
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substances; oxygen is absorbed and carbonic acid and ammonia formed 
in the process of their p litre Lie tion. They x)rodace fetid compotind 
elastic fluids, and likewise^ iiKoie.”^ 

The principal substances Avliith are found in animal inanures, 
according 1o Davy, are gelatin, fibrin, mucus, animal fats and oils, 
and albumin and urea. The effect of sterilb.atiou or pasteurization 
in preventing the decay oC animal luailors is full}^ recognized by Davy 
in describing what he <*aUs “ Ai)pert’s method of pi-oserving animal and 
vv'getable substances,” which is practically tlio pasteurization of the 
j)reseiit day. He says: “This nielliod is by filling a vessel of tin ]>lat 0 
or glass with the meat or vegetables; soldering or cementing the top 
so as to render the vessel air-tight, and then keeping it half immersed 
in a vessel of boiling water for a suflicient time to render the meat or 
vegetables proper for food. In this last imocess it is X)i’ob‘ible that 
the small quantity of oxygen remaining in the vessel is absorbed; for 
on oj>ening a tinned iron canister which had been fillcxl with rawl>oef 
and e^pos(*d to hot water the djiy before, I found that the minute 
quantity of clastic fluid which could be i)rociired from it was a mix- 
ture of carbonic-acid gas and azote.” ^ 

It apx>ears, therefore, that, the iirocess of pasteurization is at least 
as old as the nineteenth century. 

Sir llumxdiry makes the following addit kmal observation : “ Where 
meat or vc^getable food is to bc^ preserved on a large scale for the use 
of the navy or aimy, for instan<*o, I am inclined Ic^ believe that by 
forcibly throwing a quanlily of carlionic* acid, hydrogen, oi* azote into 
th(^ vessel by means of a eompivssing pump, similar jo that used for 
making artificial seltzer walcn*, any change in the substance^ wcuild be 
more elTectually xirevcmled. No elastic fluid lu this <*aso would luive 
mimi to form by the dec^omposition of the immt, and the tightness 
ami sti^ngth of the vessel would bci xirovc'd by th<‘ [process. Nc^ piifro- 
faefiom or fermentation can go on without the gcmc^ration of cdaslic 
fluid, and iiressiiro would probably act wdth as miudi <d’fica<*y as cold 
in the presm'vation of animal or vegeHible food.”^ ^ 

The use of oil cakes for fertilizing is re(*ommendc<l by Davy, and 
ra]>e <*ak(* and linseed oil are mentioned, altliough the knowledge that 
theii* value depends upon their nilwgenous bodies did not obtain. 
The fertilizing value of malt dust, which (jousists of the powdered 
radicle of malt, is attributed to tlie amount of sugar Minch it eon- 
taijis. Linseed eakc is said by Davy to be too valuable as a food for 
cattle to be emi>loyed as a manure. Se^awoed is also recommended as 
a valuable fertilizing maUMdal. He also dwells upon the valm^ of 
wood ashes,* animal carcasses, and fish for fertilizing xnirxioses. The 
value of fish is explained by Davy as follows: “It is easy to explain 
the oi>eration of fish as a manure. The skin is principally gelatine, 
which, from its slight state of cohesion, is readily soluble in waterj 

^Agricultural Chemistry, p. 274. Ibid., pp. 378 and 379. 
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fat or oil is always found in fishes, eitlu^r under the skin or in some 
OL the viscera, and their fibrous matter contains all the ess<mlial ele- 
ments of vegetable substances.”^ 

The curious idea that the oil is the ehi(d‘ mamiiaal snbs1an<*<^ is 
further advanced in the statement that blublxu* is a valuable luaunrc^. 
Pi’obably the real value of the blubber was from the minuter <|uaul ity 
of nitrogen which it contained. 

The valiK^ of bones is recognized by Davy. It is slated that ‘Mhe 
more divided they are the more powerful are their effects.” Done 
dust and bone shavings, according to Davy, may bo advantageously 
eiindoyed, and he recognizes that the basis of bone is the phosphate^ 
of lime, and also that it contains gelatin and (*ai*lilage, wliieli seem 
to be of the same nature as coagulated albumin. It is evichmi that/ 
liorii apiieared to Davy to be a more powerful manure than bom‘. 
The refuse of the siaughlerhonsos, as skin, heather, hair, fealluu's, 
an<l blood, wore reg'arded as valuable by him. 

The value of guano as a fertilizer was also fully r(‘(*og!iiz(al al llu^ 
beginning of tlie century, a much earlier date than is gciuM'ally su[>- 
l)osed. Davy says that ‘4he value of guano as a fertiliztu* is <'asily 
inferred from its composition. It contains oue-fourih pat*! of its 
weight of uric acid, partly saturated with ammonia and ])arlly vilh 
potassa, some phosphoric acid and lime, and small (puuilities of sul- 
phate and muriate of potassa, and a little fatty maltoi*.”^ 

The value of lime for foidilizing purposes is fully discussed by 
Davy and the priuciides of iis application most justly set forth. “ 

Magnesia was supposed to have almost e([ual valium 1'he valtu^ of 
gypsum was also thoroughly appreciated. The use of ashes of buriuMl 
peat was said to be very beneficial. 

The value of xdiosphorus as a idant food was not a|)])r(^('ia(c(|, 
at the time of Davy, and no large* d<*])osits of miu(‘ral |)hosi>hai(*s w(‘re 
known. In speaking of jdiosphateof liim*, h<* says: ** K <*\ir^(s iu some 
places in these islands native, but only in v<‘ry small <[uanl,i1 ics, 
* It is x}ro])abIy n<*cessary fo corn crops an<l olher whib^ 

crox)s. * ^ Horn* ash(*s ground to powchu* will probably be f<uind 
xis(*fiil on arable lands (‘outainiug mucli v<\gc1al)lt^ mat.t(u*, and may 
perhai)s enable soft peats to i)roduce wIuNit; but tins x)()wdere<l bone 
in an unealcined state is much to be prehua'ed' in all cas<*s when it 
can be procured.” ^ 

Davy thus unwittingly shows the great loss of fertilizing matb‘r 
which attends the burning of bones by the destruction of the uiti'og- 
enous bodies which they contain, but was not aware tliat f.his Io.*.s 
diminished their utility. Speaking of wood ashes, lu^ says: Wood 
ashes consist principally of the vegetable alkali united to earbonic 

‘Tbid., pp. ;h5 ( t hvif 
'‘Ibid., p. 


^ Agricultural Chemistry, p. 289. 
‘‘Ibid., p. 297. 
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iickl, and as this alkali is found in almost all i>lants, it is not difficiilt 
to eou<‘eive that it may form an (^ssontial ])art of tlndr orp.-ans.'”^ 

Tho vogetalde alkali roC(n*r(Ml to is potash, and its officum(*y was 
suppos<'<l to ho diu' to the fact that it roiuloml solu])lo <*ai'bona<H^(ms 
and othoi* suhslanoes ami pennilled thorn to ho absorbed l)ythe lubes 
in the ratli(de (ilxu's of plants. 

In r(\gard to soda, Avhieh he ealls “mineral alkali,”'^ in distiiietion 
from v(^go.table alkali, In' regards it of <Hj[iial value. The use of ooni- 
mou salt is also urged, because it is oileiisive to insects. 

Tho observations made by Davy on the use of nitrate of lootash are 
extreumdy interesting. He says: “Sir Kenelm Digby states that he 
made barlt^y gi*o\v very luxuriantly by watering it with a very weak 
solution of niter; but he is too speculative a writer to awaken conii- 
dence in his r(‘sults. Tliis substance consists of I portion of azoic, 
0 of oxygen, and 1 of i)otassium, and it is not unlikedy that it may 
furnish azote to form allninnm or gluten in those plants that contain 
them; but tiie nitrous salts are too valuable for oIiIkt purx)oses to be 
ns<Ml as iiuimirtss.” This is a very apropos observation, since it was 
ma<le at the time of the ]srai)oleouic wars. 

KSulphate of potassium, Davy Ksays, is considered a valuable ananure 
by Dr. Home. IMr. Naisniith qiiostious his results, and (piotes experi* 
ments hostile to liis ox>inion, and, as he conceives, unfavorable to the 
eflu^acy of any saline jnanure.*^ 

In a general view of the whole subject of the use of saline sub- 
stanees, Davy says: 

It IS unnecessary to (liscu-.s to any greater extent the otfects of saline suhslances 
on vegetation, except the .unmoniacal coniponnds, or the compounds containing 
nitric, a(‘etic, and carbonic acid; none of them can afLord by their deconijiosition 
any of the coinmou principles of vegf^tation— carbon, hydrogen, and oxygen. 

The alkaline sulphates and the earthy muriatt's are so seldom found in x>lants, 
or are found in such minute <iunniities, that it can never be an object to apply them 
to the soil. It was staled in tho boginuing of this lecture that the eartliy and 
alkaline Bubstiiuces seim m'ver to bo foxunod in vegetation, and there is every r<in- 
son, likewise, to believe that they are never decomposed, for after being absorbed 
they are found in their ashesd 

II, is thus seen that as lale ns 1B15 there was no practical apprecia- 
tion of tho use of minei’al fertilizers, even in the most advanced 
stndi<‘s of the relati<.>n of chemistry to agriculture, and the notions 
rogai‘ding tho application of vegetable and animal matters for fertiliz- 
ing x>urx)Oses were in most cases erroneous and the knowledge of their 
good oilects x>rineix)ally einx^irical. 

KNOWLEDGE OE THE COMPOSITION OF AGRICULTURAL CROPS. 

All that, was practically known at tho beginning of tho century in 
regard to the chemical composition of agricultural products js con- 
tained in tho thir<l lecture given by Sir Humphry Davy before the 

^Agrimiltural Chemistry, p. 337. 

Ibid,.D. 33 L 


»Ibid., p. 330. 
Hbid.. n. 840. 
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Britisli Board of A,i>TieiiUiu*e.^ It will noi be iiceessary, llKM'efore, to 
,U’ive the ox)mlons o£ other authors on this subjcet, 

Ve^a^tabkss are thus defined: ‘‘ Veg'otables ar<^ Hviu^^ si nictiinis dis- 
tiiig'uished from animals by exhibiting no signs of pereeplion or of 
voluntary niolion; and their organs are either organs of uourislumndi 
or of reprodiietlon; organs for the preservation and inereas<M>f the 
individual, or for the iiiiiltiplieaLion of species.’’ 

AAneteeii difieront bodies or classes of liodies were recoguizinl by 
Davy as constii uting vegetable substances in general. These are : 1 , 
go. in, or mucilage, and its different modifications; 2, starch; 3, sugar; 
I, albumen ; 5, gluten; 0, gum elastic; 7, extract; 8, tannin; 0, indigo; 
in, narcotic prineiide; 11, bitter xn*mcipl(‘; 12, wax; l.‘>, rosins; 14, 
camphor; 15, fixed oils; lO, volatile obs; 17, wemdy fUmr; 18, acids; 
in, alkalies, eaillis, metallic oxides, and saline compound!;.” 

Bum, or mucilage, vvhicli is a certain variety of gain, is (hv(n*ib<sl 
as l)eing easily solulde in water and insoluTilc in ah*ohol. All the 
varieti(‘S of gum and niiici ’age were rcgarde<l as A^aluahliJ jdant fo(#ds, 
as W(dl as useful in some of the arts, as, for instance, in <*aIi\’o printing. 

Starch is described as being soluble in boiling vat<'r. 

Sugar is rt'garded as furnished cluefl^^ by (lie sugar cam', and only 
small *iunniities by otlun* sour<*es. It is remarkable that Davy 
describes a method, \vhi<*h he proposed for purifying ravN suga»‘, \\ huth 
lias lately been made the sulijecL of patents in this and oilu'r come 
trios, namely, by washing the crystals, or j'aw sugar, with a sugar 
sirup. The isiigar which is derived from the beet is »said to l)o pctudiar 
ill its nature and to agree with the sugar of grapes in ils gimeral 
properties and in having a bitter taste. The properties of sugar, as 
ail animal food, were re<*ognized by Davy, who states that the Bril ish 
market was overstocked with this artich" from llie West rndia Tsiands, 
and for this nmsou iiimposals had heiui unid<' for using it as a. food for 
calth'. ITLs opinion that it was a valuahle foo<l for vi'gi'lables has 
already been cited. 

Vegetable albumin was known to I'xist in the juice of the papaw 
Irci', and tables of analys<‘s are given showing ils pi'rei'iitagi^ <*om« 
position, 

Th<‘ properties of gluten are described, ami it is said to he distin* 
guished from albumin chiefly by its insolubility in water. Its high 
nutritive value was also appreciated, and it is stated to be one of tim 
most nutritive of vegetable substances. 

Under the head of ‘‘extract” is described a variety of substances 
obtained from different plants, evidently mixtures of various Ixxlii's 
Extract, it is said, in its iiure form can not bo used as an arii<de (ff 
food, but it is probably nutidtive when united to starch, niiunlage, or 
sugar. 

Tannin is declared to be of no nutritive valuo. 


* Pages 55 et sed. 
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Tlic other bodies foiuid in plaiils, as oiuuueniLed by Davy, are of 
ao value, from a food poinl of view, except the oils, which he divi<l(Hl 
into 1 wo varieties, iiauudy, fixed and A^olatile. 

the acids which wore known to exist at that time in lie* 
V(\i 4 -elabl<‘- kingdom, are nientloiKKl oxali'*, eilrh% Lartari<*, ])enzoi(‘, 
acetic, carbonic, and prussic. 

Of the fixed alkalies, potash is rccogiiiz<‘d as ])elug tlic om^ <*oiniuo!i 
to the vc‘g(dable kingdom. 

Of the mineral acids, Davy slates that phosphoric, sulpliurie, nuiri- 
atie, and nitric exist in many saline compounds in the vegetable 
kingdom, but they can not be nroperly considered as v(‘getablo 
prodinds. 

Dav}^ Iield to the opinion, wdiicli was prevahuiL in his lime, and 
wliieli >still exists in many rpiarlers, that the rigidity of plants is due 
sohdy 10 the (puintliy of silica which they contain, llis views of the 
comi>()sition of xdants were the most advanced and scientific which 
ha<l ev(‘i* at that time heem proxmscal, and their sei(*ntific value (‘sp<'^ 
daily ma^’^ he recognized by a conix^arison with the iluioryof pbint 
composition (‘Xi)os<^d by Dr. Thoinsoa in his elaborah' and U^ann^d 
system of chemistry, lie <xuotcs Thomson as describing si.x v<*getable 
snl>stances, which he <aills inueus, jelly, sareoeol, asxmragin, iuulin, 
and iilmin. Dav^^ d<»cs not agree with this vieiv, and says: ‘‘It Is 
lirohable, from the* lash* of sareoeol, that it is gum combined ivitli a 
Utile sugar. Iniilin is so analogous to starch that it is i^robably a 
varj(*ty of that priiicix>le; ulmiii has been lately shown by ]\rr. vSinith- 
son to be a conij>oimd of a x>ueuliar <*x1raetive matter and potassa; 
and asfKiragin is x>i*obabl 3 ^ a similar coinbination.” ‘ 

II is not to b(' wonder(*d at that tin* views, even of the most advaiie(*d 
kind, conc(*rning tin* (composition of xdants W(*re of such an erroneous 
nature wiien W(* <*onsid(*r lh<^ state of aualyti(*ai (d\<*mislry at that 
time. Sir lluiaphry Davy was, without doubt, the most skillful and 
a<*c urate chemist of Ids time or of any lime that x>J‘uc(*d(*d liiin, and 
the wonder is i.luit he could have n^ached such (*orrect. la^sults with 
tln^ nudhods of analysis wliicli ho liims(df describes. 

In n*gard to the theoretical comx><>sition of bodies r<*sembling (*a<*h 
other in V(*g(*tabl(* snbstan(‘es, Davy says: 

Gum and sugar afford nearly the same elements by analysis, and siai’ch differs 
from them only in containing a little more carhjn. The peculiar x)roi>erties of 
glim and sugar must doj/end chiefly upon the different arrangement or degree of 
condensation of their elements; and it would be natural to conceive from the com- 
position of these bodies, as well as that of starch, that all three would be easily 
convertible one into the other, which is actually the case. 

At the lime of the ripening of corn the saccharine matter in the grain and that 
carried from the sap vessels into the grain, becomes coagulated and forms starch; 
and in the x>rocess of malting, the converse change occurs. The starch of grain 

1 Third lecture by Sir Humi^hry Davy before the British Board of Agriculture, 
p, 118, 
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is converted into sn^ar. As there is a little absorption of oxygen and a forma- 
tion of carbonic acid in this case, it is probable that the starch loses a little carbon, 
which combines with the oxygen to form carbonic acid; and probably the ox\g<'n 
tends to acidify the gluten of the grain, and thus breaks down the texltir<^ of tlio 
starch, gives a new arrangement to its elements, and renders it soluble in water.* 

The first table showing tlie eomxmrativo nutrith'c v^alueof diiterent 
foods ever x)ublished was xjrobably that constructed by Davy, in whi<*h 
all the more common vegetable varieties of foods are comi)ared in 
rcsx^eet of their prox)ortions of nutritive matter. These nutritive 
bodies are grouped under four heads — mucilage, or starch; saechaidu 
matter, or sugar; gluten, or albumin; and extract. Rather strangely, 
the oils and fats of vegetables are not regarded as of sufficient nutri- 
tive importaiu'e to find a i;)lace in the table. 

The value of gluten in bread making is fully recogniz(‘d in Davy's 
stiKlies of the composition of xdants, and some of tlie earli('st ol)s<‘rva- 
1 ions upon the nutritive value of different kinds of wheat are found 
in liis writings. He says: 

It is probable that the excellence of the different articles as food will be found 
to be in a great measure proportional to the quantities of soluble or iiutnUve 
matters they afford; but still these quantities can not be regarded as absolutely 
denoting their value. Albuminous or glutinoub mat rers have the characters of 
animal substances; sugar is more nomishiiig, and extractive maltcr loss uonrish- 
ing. than any other principles composed of carbon, hydrogen, and oxygen. < Vn*- 
tain combinations likewise of these substances may be more nu I ri live than others.-* 

It was also recognized that flour made from hard wheat is to l)(‘ more 
esteemed than that made from soft, even when there is no difforern’o 
in the process of making them into bread; but the flour from hard 
wheat will absorb and retain more water in making into l)rcad, and 
will consequently produce a greater weight of bread. It is shown by 
ehemi(*al analysis that this diffeivnce in incorporating hard and sofu 
wheat in bread making is due to the largiu* amount of gluten eon- 
tained in the hard wheal. 

RKVIEVV OF THE EARLY KKOWLEDOE OF THR RELATION OF (UlEMISTIiY 

TO AGIHCULTITRE. 

It is now possible to give a general view’ of the knowledg<^ of the 
ivlations which chemistry held to practical agrieiilturo at tlio begin- 
ning of the eontury. In r<*gard to soils, some gouei'al notions of a 
true character w^ere held as to their composition. The real planli 
foods in tlie soil, however, were not appreciated. While in a gmuu'al 
way it was recognized that phosphoric acid, fiotash, and lime entered 
into the composition of the plant, it is evident from a study of the 
literature of the time that silica was regarded as more beneficial to 
the plant* than any of the other mineral matters mentioned. The 
manner in which the food was furnished to the plant was iinporfeetly 

* Third lecture by Sir Humphi'y Davy before the British Board of Agrii-ulture, 
pp. 137 and 128. Ibid. , p. 15 L 
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known, «iive that it was g<'norally eonocMled Unit Iho inin(n*al mai- 
lers lunst first enter into solution belore they eouhl he distriimted 
throuj^'hout the plant. 

In ref>ard to tln^ physical nature of lliesoil, it was a mathn* of <M)m- 
inon ohservalion that it had inntdi to do with the eflnwy of plant 
growth. Tlu^ open and porous soils were more priziMl than thos(^ of 
a hard and hnpeuetrahlo nature, and the general d istin<‘t ions bet wi^eu 
sandy, loamy and (dayey soils were well understood. 

The notion was extremely prevalent th<it ihe soils siuwe more as a 
resting place and supi)ort for the root system of the plants, while the 
materials for plant growth in vsoiue way reseinlile exudations, or 
emanations, which come partly fi-oiu th(‘ soil it'^tdf and jiarily from t he 
atmosphere. The eactual <*hemieal ('omi)osilion of soil was hid little 
nnderstood, and this arose from the fact that, the means of ehmni(*al 
analysis weri^ so nioag<*]* and its procc sses so unsatisfactory as to ])re- 
chide the possibility of sc^curlng exact data. I^evejtheless, a reason- 
ably aecnirate kn()wledg<‘ was had of the cliief constituents of the soil, 
if not of the functions which tlu^y jdayed in plant growth. That the 
vSoil was a vehicle for the administration of the nourishing elements 
of food, was not fully appreciated at the beghiuing of the century. 
The nitrogen, or azote, as it was c^allod in that day, was supposed to 
reach the plant exclusivcdy in the form of ammonia, and no accurate 
knowledge of the redation of the soil to the produedion of azotizc^d 
foods was extant. 

IVidiaps, how(‘V(‘r, the most striking error in connection with the 
notions relating totlie constitution of the soil itself in r(*s])c<t of plant 
growth is found in (lu* fact that the true functions of xihosphoric 
aedd and potash in th(» nutrition of x>hi»nts wi‘r(‘ impcidVctly, if at all, 
nnd(M*stood by <»v<m the' most advan<*<Hl agricultural chemists of that 
day. 

It is true tliat thecdicunic^al cminpositiou of manur<‘s wliicdi w(n*e timn 
in use was not wcdl known, nor wercs the prexM^sses by whicdi manures 
bec^ame available as jdant food at all nndersMxxl, but the prac(i(*al 
knowledge of th<^ use of stable^ manures, of marls, of gypsum, and of 
lime was gtuierally dilTiised and acted upon. Of artificial manur(‘s, 
other than those meutiomxl, little was known save that the aborigines 
of the Ishnv England States had taught the early settlers the* great 
value of using llsh as a fertilizer. 

Somci idea also was (uitcrtaincd of the valiui of the refuse of the 
slanghtmdiouses for fertilizing purposes, and it was known that blood, 
bone, and horn were useful in promoting the growth of crops, but 
how and why were not understood. 

The value of clover and otlier loguminoxis crops in increasing soil 
fertility was recognizc'd, but the causes which established this value 
wer<^ not. at all known. The process of fermentation was recognized 
in tluunanufaeturc and i)rei>araiion of manures, but the nature of 
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tills forin<Milaliou Avas wholly" imlniown to the invest l^^ators nud eheiii- 
ical agrieutlurists of that time. Empiricism in the mamin\s 

throiigii Ihousaudsof years had led to jiiost valuable practical results, 
but little was due ati that time to the discoveries and r< sear(*]ies of 
cluuuistry. When we look at the knowledge whicJi was posse^^s<^d of 
the <‘oin]iosittoii of plants, we do not wonder that the relations of the 
soil and of fertilizers to plant growth Avere so little understood. The 
inethod.-s of investigation in vogue Avere totally inade(piate to rcH^^al 
the true constitution of xjlants, and it is a matter of Avonder to ns at 
tlu^ present time that with such crude apparatus and such imperi‘e(d> 
methods so much accurate knowledge could haA "0 been obtained. The 
X)ioce^ses of organic analysis had only jiii^t heen introduced, and onl\ 
tile general constitulion of the carbohj^diates, as roprc^senicHl by ilu 
gums, mucilages, starches, and sugars of that day, A\as didlnitelj 
establish<nl, but the percentage of nitrogen contaim‘d in the albumin 
aad gluten recognized as existing in plants is sea rc^cly moiA^ accural 
known at the present day tliaii it A\as tlion. 

The moiM^ imx^ortant organic acids also exi.^tiiig in plants had beim 
cii^c^oA’eredj separated, and Identified, and in general it musi bc‘ (M>n 
bussed that, in so far as thex)rogress oi cliemistry rolaling Lo the <*om 
jiosition of plants is concerned, tlio agricultural chemists of I lie 
b<‘giiining of the century are lo be congratulated on the attaiuuuuits 
Avhich lh(‘y had made. The Avoak x3oint of tlieir ivsearches and in\ es 
ligations was that they had made no systematic olfort to corredate tlu^ 
composition of plants and of the soil to the x)i‘inciples of x>l‘Hit grow I h 
With their imx>erfect ideas of the nature of plant nutrition, it di<l not 
occur to tlioin that a great syslom of sclent ifu* agriculture could be 
])ased upon investigations of this kind. They, lioAvover, had don(' 
enough to pave the Avay for the great impetus A\hich lheiu\esiiga 
tioiis of Liebig, (liniort, Boussinganlt, and olluu'S gav(‘ lo s.vslemaiic 
agricultural chemislry some tliirt}^ m* forty y(*ai*s la (or. 

r>(TEXTXFI(^ Ai^RUTTLTURU AboUT the iMlDDLE OF THE UENTUin. 

THE ERA OF mERKO 

ITie <»f Lii*big’s Avork entithMl ''Clnuiiist ry in its aiipll- 

cations to agriculture and idiysiology,” in 1S40, marked a complete 
change in the theories of chemistry in respiAd of agricult ur<^ exist in, ir 
at the beginning of the century as i)orirayed in x>roco(ling pag(‘s, ami 
inaugurated the new science of agriculture, resting uxAon his investi- 
gations as a foundation. If Wurtz could say, “Chemistry is a French 
science, founded by Lavoisier, of immortal memory,” witli all the 
greater xmopriety may avo say of the agriculture of to-day, “Agricuil- 
ture is a chemical science, foxinded by Liebig, of immortal imunory.” 
“ Perfect agrieulUire,” Liebig says ill the preface to the first edition 
of his book, “is tlic true foundation of all ti*ad<^and industry; but 
a rational system of agriculture can not bo formed withouli the 
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appliralion of N(*ieiitiric prineiplos, for hiioli a system musi lie Imsed on 
an exaet aeqiiaiidaneo willi the moans of nutnlion oi* roji’ctables and 
'vvilh tho indiienoe of soils and actions of manure upon themj this 
knowl(M]go Ave must seek from clKuuistry, -wduch ti^aidios lh(j mode of 
iiiV(‘stiiiratiH^' tlio oonipositioii and of studying tlio (duiraclm* of tlie 
dilTcrent siil3slancos from which fdants derive Ihcir nourishment.” 

Within a year after Liebig\s book was published it was Iramslaled 
into English, and soon thereafier was found in tlie laiiguag{*b of all 
the leading nations of tho world. Liebig, however, must ii<»t be given 
the vsolo praise for the establishment of the true theory of seieutific 
agriculture. Very much earlier in tho century Do Saussiiro, a e(de- 
bratod French cliomist and botanist, published his ‘'OlKuuical 
researches on vegetation,” and a decade before Liebig published his 
first work lioussiugault, tho most celebrated Fi’ench agricultural 
chemist of the early part of tho century, had produced a great many 
works on tlio relations of chemistry to agriculture. To hoth of lhe>se 
authors Li(‘big is largely indehted, and to each of them lie gives full 
crediii. part which Davy took in prei)aring the way for these 

later investigations has already been pointed out. 

Previous to the time of Liebig, as already indicaied, it was com- 
monly understood that oi’ganic substances, »sueh as sugars and oils, 
wore tho chief foods of plants, oiilier in the fresh state or in the par- 
tially d(‘cayed condition known as humus. In fact, tlie attitude of 
clnunistiy toward agriculture in the first four decades of the oentuiy 
was so strongly marked on this point that the whole system of plant 
xiutrition, as understood at that time, might with proindety be desig- 
nated tlio humus theory. Although otluH* writers before the time of 
Liebig liad iiili mated that the air and water, ajid not the earth, were 
tho sourc^^ of llie carbon, oxygen, and hydrogen in plants, it must be 
admitted that it was through the nssearelies of Liebig that the groat 
priueipl<‘s of plant, nutrition, founded on the elaboration of the ele- 
numis of <*{irbohydrales from the air and water, wer(‘ fully developed. 
As ill most otiim* instances, however, the tentlemy of mankind to 
reach exliNunes was shown on this point. Liebig in his fight against 
lln^ humus theory naturally went to the other oxtrcino of denying that 
the humus took any fiart at all in ifiant nutrition, lie based his chief 
objeih/ion to tlio humus theory on tho ground that humus was prac- 
tically insoluble, and that therefore it could not enter into the eircii- 
lalion of the plants. This argument we know now is not a valid one, 
but it served as the basis of an attack upon an erroneous theory whhdi 
had oBtablished itself firmly in the minds of advanced agriculturists. 

Ah early as 1807 Thompson observed that if plants be deprived of 
carbonic acid, they wither and die, and those observations had been 
confirmed by a great many observers. It was Ingenhousz who fli^t 
made the observaUon that jdants absorb carbonic a(*id only under the 
inthumee of sunlight, while in darkness the tendency of plants is to 



220 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE, 

giro ofi’ mtlKM* Xhau ab-^ovb thib gas. It was urged against Liebig’s 
theory of plants deriving their carbon from carbonic a<*i<l that tiio 
quantity of this gas in the air was so minute as to reiuhn' Li(d)ig’s 
idea absurd. It is well knowii at the ])r(^sent lime that tlu' amount 
of <*arboiiie acid in the air does not inuclK^xceed 4 xuirts in ID, 000, and 
y(d tliis quantity is aiuidy butlicionl to furnish the immense (juanti- 
ties of carbon of whicli the structures of plants are largely composed. 
It is easy to bedieve that in past ages, especially tlie one known by 
geologists as the Oarhoniferoiis Era, the quantities of carbonic acid 
in the air wei*e much larger than at the present lime and the amount 
of precipitation much greater. These two conditions, combined with 
the fact that the temperature of the eartli must have heem iiiglnu*, 
ac(*ount fo 3 * the luxuriant growth of vegetable matters in tlioso {qxudis, 
tlu' gradual decay of which, tinder xtressuiv, has provid(‘d the (*oal 
deposits of th<^ day. Liebig and his colaborerh ilnally deter- 

mined experimentally that organic matters were not suitable foods 
for x>hmTS 5 and that when sugar, gum, or starch arc offered io a plant, 
these comiK)unds do not nourish it in any true sense. The vital 
functions of plant life consist rather in the elaboration of these 
organic bodies and other comxiounds from the inorganic cUuiKuitvS on 
which the x^l^iPts are fed. This is true, esx>ecially of gre< u x>lujds; 
whmvas in the ease of colorless x>i^wits the reversvi is x>i'o])ably true, 
and these feed rather upon organic matter than upon inorganic, It 
was in this instance that Liebig’s theory led him too far in denying 
the i)art of organic matter in any kind of plant life. Indeed, it has 
been found by researches carried on in the Division of Chemistry lliat. 
the edements of humus may enter into the as shown by tlio 

(lark color of the Juices of sugar cane grown upon humus soils and in 
the increase of amid nitrogenous matter in oats grown upon soils 
extremely rich in humus. 

Long after the establishment of the practical truth of th(‘. d<K‘trnies 
of Liebig it was discovered that Lavoisier, fully sixty ytsnrs Ind’oridho 
time of Liebig’s discoveries, had observed the sami^ X*^*<'0omena, 
although the information was not given to the x)uhli<* until the flmil 
publication of the papei*s of the great French chemist in 1802. It was 
then discovered that in one of Lavoisier’>s notes lie liad made this Xircg- 
nant observation: “Plants derive the materials nec<^Bsary for tludr 
formation from the air wliich surrounds tliem, from the whaler, and in 
general from the mineral kingdom.” Thus, after all, wo must att j‘i luito 
to Lavoisier the credit of having discovered the true theory of x)Iant 
nutrition. The following from Lavoisier’s observations wonderfully 
increases our admiration for the genius of this great man: 

Animals feed on plants and on other animals fed by plants, so that the hub- 
stances composing them are, in the last instance, always drawn from air and from 
the mineral kingdom. On the other h«and, fermentation, i>utrofactiou, and com- 
bustion continually restore to the air and to the mineral kingdom the principlos boi*- 
rowed from them by plants and animals. 
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While Iho tlieoiy of Liebig loucliing the formation of carboliy- 
(irales is fully corroborated by all modern uivcstigatioiih, in so far as 
tlu‘ food of green plants is concerned, he never obtained lln^ true sohi- 
llon of th(^ method in wliicli nitrogen was hal to plants. Ih^ assumed 
that tlie nitrogen was fed in the form of ammonia produced by the 
IHitrefaction of plants and animals, and, as is now well known, formed 
in the atmosphere by electrical dischai*g(‘s and in other ways. Liebig, 
as appears from his researches, was not at tirst aware of the importance 
of the part played by artificial fertilizers and manures in furnishing 
nitrogen to plants. 

MINERAL THEORY OF PLANT NUTRITION. 

The advances wliicli cliemistry has made in establishing the meth- 
ods by whi<‘h nitrogen b(‘Comes food for plants will Ix^ vshown latiu*. 
Whilethookhu'view of the nut rition of plants is properly charaetorizod 
by the term “luimus,” or “ organic,” tlnmry, tlio school established 
])y Liebig held to tln^ theory of xdanfc nutrition whicli may proxierly be 
denominated the ‘'luiuerar’ theory. Li<d)ig was the first to study 
systematically the siibj(‘ct of mineral or artificial manures, and his 
views in this matter soon found their way into the United States. In 
the agricultural ])art of the Patent Ofhee Repoid for the year 1845 
Liebig contributes an interesting letter on the subject of artificial 
manures. In this letter it is believed the true x)rlneiid(^s eonuected 
with artificial manuring were lh‘st brought to the attention of Ameri- 
can farmers. Among the artificial manures mentioned hy Lkdiig in 
this leiter are the earthy phosphates, of which at that time practically 
only one variety, namely, apatite, was known to exist. Liebig, how- 
ever, in discussing the value of })hospluite of lime as a fertilize* makes 
the curious inistaki^ of sa,^ ing that bones ar<^ most efficient for fertiliz- 
ing i>urp()S(‘s aft m* tiny ]uiv<* Imumi bunuMl. It. is strangle lhal. so keen 
an obsmw.^ r as Li<d)ig could hav(^ been hxl into siicli a great error. lie 
was riglit, however, in assuming that so far as the x>hosphate of lime 
is concerned, its utility as a x>hud food is dedermined largidy by tlu^ 
rax)idity with which it vauU enter into solution. It was for this reason 
that he assuimxl that the l)urn<*d hones wer<^ more (dticient than the 
unbunu^d, arguing with great skill that the gidatin, or glue, whhdi the 
boiK^s (*ont aim'd had a tendency to keep th<^. X^^^usxiliat.ic mahnnal 
insoluble'. 1 hi was the Ihvst who recommemh'd the use of sulx>hurie 
acid on bones and mineral x)hosx)hales for the purpose of converting 
the lime into gyimum and securing the x>hosx>horie acid in a state 
more easily soluble and assimilable, lie alsorecomuKuided the alka- 
line phospliales, siicli as those of soda and potash, as being excellent 
fertilizing substances on account of their high solubility. lie recog- 
nized that the alkalies, naimdy, potash and so<la, should be constitu- 
ents of every rationally comxmsiid manure, sin(*e by them the origmal 
fertile condition of the Helds is preserved, lie obs(HWed that the soil 
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\viiieli contains nlkalios in too smnll ji (iiiaiit ity may he fort ile for 
but not necessarily so for turnips or potatoes, whieli r(M|uire a .i>Teat 
quantity of alkali. Sulplialc ot‘ x>otasli, eoniinon salt, anti el»lori<l o£ 
potash v.ere re^i>*arde<l as valuable manur'^s, and the latter was said to 
lie found in luiik in large proportions. 

(xypsum is reeoinnuuuled as a nouvisluueiit for leguminous plants. 
Ill speaking of the salts of ananonia, Lioliig says it is certain that the 
azote, or nitiogen, of the plants is derived from the ammonia of tlie 
atmosphere or from a manure which is provided in tin' shape of ani- 
mal fluiti and solid excrement, and, further, that nitrogenous bodies are 
only iisofui in plant nutrition in iiroportiou as give up tlicir 
nitrogen in the form of ammonia. In regard to de(*aying vegeialilo 
mailers, ho regarded them as useful 011I3" in nO far as by their de<*ay 
they alforded carbonic aeid, but sa>s that they arc not iudispeiiMa- 
ble in manure. As before mentioned, Liebig lathor inclined to Uie 
extreme view in this case, denying to humus mat tens any proper j>la{*o 
in ])lant nutrition. lie fortifies the o];sei*vat luii-, made by citing analy- 
ses of the aslr^b of some eomiuoii crops, such as beans, peas, potator\s, 
ci<A er, and hay. lie also deduces the conclusion from these anal^\ ses 
tiiat for stalks and leaves, mauiirlal elements are required otlier limn 
fui seeds. The stalks and leaves <*oiitam no alkalhie ])liosphales, but 
they require a rich supply of alkalluo eaibonales and oulplmtes. On 
the other hand, the earbonaies are entirely vantiug in tiu' seeds, l)nt 
the latter are very rich in pliosidiatcs. It is rather curious tliat Jdebig 
should have fallen into Lhe error of supposing tliat the carbonates iu 
tlie ash existed in this state in the idants theinselv'cs; that ho did not 
know that the occiirreiice of carbonaies iu the ash of the lea\es ami 
their nonoceurKuico in the ash of the seeds are due solely to tli(‘ pres- 
ence of peculiar constituents of each, wlilcii permit a bjrmallon of ('<ir- 
bonatesou combustion in the ash of the lea\es and pre\ent its forma- 
tion in the ash of seeds on accoiinl of the exi-esi of phosphmic acid, 
V Inch at a high lempenilure compictciy expels carbonic a(‘id from < om- 
biuation. In his letter to xVnicricaii farmers he calls p,u*licularatt(Mi* 
tioii to the fact tliat a manure which furuishes only om^ constituent 
element of plant food may rapidly exhaust the soil of all the other 
elements of fertility, and hence the necessity of supplying complete 
feitilizers instead of partial ones where the fertility of the soil is to be 
preserved or increased. He ascribes the fact that guanos have noti 
always met the expectation of those who have used them to Ibe ])res- 
enco in them of ammonia and alkaline phosphates and thc^ practical 
absence of alkalies, lie therefore urged particularly that fertiUzm’s 
containing large quantities of i)otash and soda be used in conj unci ion 
^util guanos in order to secure the best effects. In this letter fj’elHg 
also calls attention to the loss of the soluble clenumts of nmnuro 
by lixivialion in the soil, and for this reason recommends timt the 
manure of the barnyai*ds ho imesorved, either in pits from vvhi<*h the 
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water can not. eseaiK^ or In covered hlieds, to ])rev(‘nt the exluiustioii 
of tlieir solalde ferinii^ing* iii.t>redieuts. He 

Th(i reabon why in certain >c*»rs the indiienco of the host and mo t plentiful 
3uaimring i ^ scurcoly peroopdble U that during the ino'sL mid rainy bpriugs and 
suiiuiiors the phosi)halt«i and oohcr salW with alkaline base'?, as alb*) the soluble 
aiiinioniacal salts, aro ont rely or partly removed. Art must hnd out tlie iiuans 
of reducing Ihe solubility of the manuring subbtanccs to a certain limit; in a woid, 
of bringing them into the same slate in which they e^ist in a most fertile virgin 
soil, and in which they can best bo a^sim-latod by idants. 

Looking forwurd, too, witli a prophetic eye, Liebig saw a 2 'r(‘at iudua- 
t ry 'vhich would grow out oC his researches in the eslablishnu^ni of fa<*- 
tories whei'ejv'tificial manures would b<‘ prepared for agrieultui'al uses. 
Jle says at the cdosc of liis letter: 

M.innfactories of inamiro will bo established in which the farmer can obtain the 
most efficacious manure for all varieties of soils and plants. Then no artificial 
manure wull he sold v.diobo exact amount of efficacious elements is not known, and 
this amount will be the sc<ilo for deiernxining its value. Instead of the uncertainty 
of mere oiniiincism, all tlio operations of agriculture will be carried on with cer- 
tainty, and instead of awaHing the icsiilts of inir labois with anxiety and doubt, 
our minds will be filled with jiatience and ronfidence. 

In reading aver this adniimblo hdter, coni ribu tod by rc<iuest of the 
Ooniuiissioner of Patents to the American far!noi‘s}iy Professor Liebig, 
wo aro struck with (he fact that fifty-live years ago Iho farmers of 
this country were provided willi a cre<*d for judging fertilking mate- 
rials which has undergone ][)ut little (dmnge ns the result of ail the 
rehandles wliicli liave Ixhui made since that time. It is hardly to be 
expeided that even Liebig at that day would luiv'e correctly appreciated 
all tlie ])i*oblenis connected with Dudilizing prucesstss. The great 
principles, howe\(‘r, which underiie the ujipluMtion of aitifudal fertili* 
zt'rs wm'o fully set forth, and the publication of this infoi maliou to 
Aineri(*nu farmers is tlusindbre justly coiisidv rcti an epoch in lh(‘ rela- 
tions of chiunistry to agruuilture in the Puit(‘<l States. 

hough the views of Liebig won^ first promulgated in bStO, and, 
as indicated, were pinc<*d b(‘forc the farmers of America as <‘arly as 
ISif), wo iiud that as late as LSIH grave <loubls of their accuracy w'cre 
still entiM'taimsl by tlioso in charge of the AgricuUnral Division of the 
ibilmd ()nic<‘. In thi>i report for 1<S48 there is a long arli(d(‘, liegiu- 
nitig on pagi^ Jtbj, in whleli the views of Liebig an‘ vigorously com- 
bated by ivtVriuices to a uthorities of his own country, chiefly vouThaer 
and S<duiiz(u Sir nuinphry Davy is held ii]) in tliis discussion as an 
authority of greater value than Liebig. Oonsuhnnblc spac<i is given 
to showing that it is <[uil(^ improbable lliat the air, however rapidly it 
may move, can funiisli <mough carbon for the use of llio plants; and 
Piofessor Schleiden, in his criticism of Liebig's theory, says: ‘‘Must 
we here adopt the ignorance of physics, or a wholly thoughtless inset- 
tion of it, as a cause of this monster of the wdud tlu^ory V” It is con* 
(duded from a very elaborate study of the various theories isolating to 
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tlio nuhntion of plant^^ that Liebig’s^ thf^ovy is liable to some fiinda- 
inoiital objections, and the question is raised whether the hninus 
theory, of which von Thaer was the (‘hief apostle, supporttai, how- 
ever, by the cniiiient aiitliority of Professor Sc^hulxe, could be nmin- 
tained against the objections which Liebig ha<l urged to it. Tin’s Com- 
missioner of Patents adds: 

It may bo thought by some we have devoted too niucdi time and space to this 
subject, but Liebig's works have been so extenwoly ditfused in this country and 
in their charm of st>le and the enthusiasm with which the author entered into 
his discubsions, the boldness displayed in his enunciation of his novelties, and 
other concurrent causes, they have exerted so great an influence in various sec- 
tions that these facts seemed to justify the attempt to present, in as cond<‘nsod a 
form as we c<)uid with any justice to the atilhor, one of tho ab’ost cnticisins to 
which his principles ha\e been subjected. Having in lornier reports presented 
the history of Liebig's views, we may claim the right of giving, too, the other side 
of the question, and tho more so since a light discrimin action of the point-, is ( on- 
tairied m the foregoing F!yiiop,-.is of Professor Bcliulzo's elaborate criticism. 

It is evidout, therefore, that oven at this time, almost tho middle of 
the century, the view was still stoutly maintained ])y emimuit ukui 
that the organic matters of \vhieh plants are composed wei^e (hu‘iV(Hl 
chiefly from the soil, and not from the atmosphere and wa((U‘. Hence 
it was, that with wonderful pertinacity the agricultural ehemisls <dung 
to tlie theory that the organic matters of i)lants were (lir(H*t!y <le!Mved 
from tho decaying organic niattei*s of the soil, and that thm*eforo 
humus was the chief clement in tho nourishmiMit of plants. (Pis. IV 
and T show portraits of some of tho early and of the more recent 
workers in agrieullural chemistry mentioned in this paper.) 

EELATIONS of OIIEMISTKY to AGIUCULTUKE at the i^KEsENT TmK. 

METHODS BY WHICH IfESULTS OF CHEMICAL STUIHFS JIAMO P.EEN 
MADE OF PRACTICAL USE. 

Among the methods which have be<m chiefly insi runieutnl in bring- 
ing the results of eh(‘mieal res<mre}i into praeti<*al use in agri<*ulttn*(i 
at the present time may be mentioned tho folhnxing: 

(1) The teaching of agriculture iu, schools, col U‘g<\s, and iuiiv<M*siti(ns, 
an<l instruction given in farmers" incidings. 

(2) The activity of agricultural colleges and exp(u*im<»ut stations. 

(3) Instruction in the relations of chemistry to agriciilf ur<‘ given in 
tho agricultural press. 

TUACHina OB' AOUieULTUBE m SCHOOLS, COLLEOES, UNXVEHSITHJS, ino. 

It is rather difficult in discussing the flrst of these subjtHifs to del(‘r- 
mine when the first instruction was given in S(‘l)oo]s, (*oll(^ges, or 
universities in regard to the relations of chemistry to agrhmlt ural 
science. The first professorship evidently e>stal)lished for this pur- 
pose was founded at tho University of Halle in 1727, wlnm Fn^derlck 
William, King of Prussia, established a professorship of j*ural tu^onomy, 
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in Avhieli the relations of eliemuslr;^ to aj^Tieiiltnre, as then under- 
stood, were developed and taught. The order in viiich similar <^hairs 
were establislied in otlier nniversiti<‘S is hard to say, l>ut in ISOO it is 
certain Unit other nnivei'situ^s in Europ<‘ had fv)llowe(l theexami)le of 
that oC Halle.^ 

The iinportaix-e of agricultural <‘diicatLon was early recognized in 
tlie United States, as is seen in tlie Agi*i<‘ultural R(‘ports of the Patent 
Ordco. In the ix^i)OYt for the year LS-t7 a special plc^a is made for the 
estahlishinent of agricultural education in the United Stales, as 
follows : 

We might remark on the application of chemistry, animal and vegetable physi- 
ology, geology, and other sciences, with domestic economy, in reference to this 
great question of progress and as elements not without their be aring on the devel- 
opment of our agricultural resources. But these topics may be lietter touched 
upon in another part of this report, where we may treat of modes of cultivation 
and ieeding oi animals, with kindred topics. 

There is ono particular, however, which seems to claim our notice. This is agri- 
cnlfuAtl ((lucalidii; a new era seems, in this respect, to be opening upon us. It 
may take 3 ears before we shall have our Ilohonheims, Schlie&hcims, Tharands, 
and Moeglins, us in Germany and Prussia, hut a beginning is made by attempts to 
establish such schools and colleges. There have been a number of the former set 
in o])eration by private enterprise, and in several of our colleges professors ha\e 
been appointed who are well qualified to lecture on these subjects. In the time- 
honored universities of Harvard and Yale, two gentlemen who have enjojx'd 
ample opportunities of pursuing their studies in Europe fill the chairs of the i>ro-* 
febsorsliips. A man of experience also in science has recently been placed in this 
department in one of the colleges of Ohio. Much may be expected from the influ- 
ence of these and similar positions in relation to this important subject; and here, 
too, wo may refer our readers to tho account given of agricultural education as 
well as of the agricultural convention at Breslau, by C. L. Fleischmann, esq. This 
ac'count, with other articles of deep interest to tho agriculturist of the United 
States, may be found in Appendix No. 1. 

It is thins soon that more than half a eeut.iiry ago si^veral agricnil- 
tuml schools, i>uro and simple, were (sstahlished in Europe, and that 
at h^ast two of tho leading univorsitii^s of this country, namely, Har- 
vard and ATale, had esIahlisluHl chairs of agricultural chemistry. 

In tho same report it is ui’ged that traveling lecturers could dif- 
fuse agricultural knowledge, and the custom of farmers’ clubs and 
agricultural <*ollcges of Great. Britain in bringing together distin- 
guished scientific men to give their views upon some topic selected as 
tho subject of discussion is mentioned with favor. It is stated that 
tho lectures of this kind indicate the principles of the application of 
manures, and deal with many other (questions in whicli a knowledge 
" of cli^inistry plays an important paid. 

In the article of Mr. Pleisehmann, in tho same report, on tho agri- 
cultural schools of Germany, an account is given of his visit to one of 
the earliest and movSt famous of these schools, namely, that founded 

* Rural Socratos, p. 15, 

1 A 09 15* 
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and eoiHlu(‘le<l l>y von Thaei*. In this fcdiool Dr. Tronnuer, a oolo- 
bi'fited (‘lieinisL ot* Ills llmo, was eiuplo^’i'd as a lo( tiu'('r on ohomLstry 
and physical philosophy with roIeiN iice to tlioir eniploynuMii in a^^ri- 
enltnrai indusiry. On page BIO of the report it is stated that the 
lectures of Dr. TroiiiiiK^r were espoc hill}" devoted to agTicuituval chem- 
istry, illustrated by experiments recxulred fora clear iusiglit of the 
saims with constant regard to the use of tlu'se sci(‘nce8 in agricullure 
and the business therewith connected, >snch as breweries and disiil- 
leries, sirup and sugar making from bietsajid potatoes, and other mat- 
ters of a technical nature relating to agriculture, besides this, the 
stiuhmfc was giveii an ox)portunily of i)eriorinii!g simple cliemieal 
analyses under a superintendent . There was also taught tlie out li iie of 
the physiology of plants, lliiis enabling the educated agincullurisl to 
peueirate d^^eptn* into the stden{'.‘ and to secure a clearer hisiglil into 
vegetaiitm. 

Tlui-^ early it is seen that agricultural chemical budiuics, and the 
princip]<\s upon v Iiich they are based, were made a pi*iiM*i]mL part of 
tlie iuslriK'tien gbtn In agricultural schools to the young man 
engaged in ae(iiiiruig ci kuo'vledgo of agricultural scimice. 

SiRieo will Jiot allow the tracing of the (nolidioii of agi'iciili iiral 
education step by step, and so wo must juiss o\cr tlie early liislory 
and proceed to the coiisideralioii of the piactical rot!iida(i<m of sn<*ii 
education in tlio United States. 

Tlie first endowinent for teaching agriculture in the United Stat(‘S 
was provided for Harvard University in 1837 by the will of Jhmjamin 
Bussey, and for Yolo in 18-16, and the first iiLstriudlon in agricultural 
science from a chemical i}c)int of vicAV was given at Yale in 1817. 
Sim*e that time (dmirs of agricultural ehemislry liavo i^egiiiarly 
estaldished and maintained in those institutions. 

ROLK C’lIEMISTIlV IN TIIU AORiCULTURXL eoLLE<jnS AND SXPKRnn'JNT 

STATIONS. 

Ilia study of tiie iinpnvss ivliidi (dicmic.il researcli Im i mad(‘ n])on 
agriculture, then* has Ijc'UI no fa<dor during tlu^ in ,( (svenly years 
which can compare with the work of the agrieulinral evpc'rimeid sta- 
tions of tlie United States. Diehly endowed as tlu^y aiv by tiie (bm- 
eral Government, liny have had every opportunity to scciiro tlu^ best, 
results for practical agriculture. 

In tins work chemical science has played a vmy important, pail in 
the furthering of agricultnralinosporily. Of tlie forty-nine diiudors 
of the stations at the present time, twenty were profeisional (djDin- 
ists at the time of their appoiiitmout. The selection of so many [iro- 
fessional chemists was no mere chance, but evhbmtl)^ had sonu^ 
relation to the dominant position which the scieuci^ of (‘hemistry 
held to the promotion of agricultural chemi(*al nwandi. Tlu^ list of 
directors of the agricultural experiment sialionsof (hnmmny shows 
the same condition of affairs. 
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The ^'reai iiifiiionee of chemistry on the as^riciilturHl exx)eriment 
stations of this (M)iinlry is not measured alone ])y the niimlxn* of pj*o- 
fessional chemists whicli is found in the direc1urat(‘S, but also in a 
comparison of this numbem to tlmt of other sckuitillc men holding 
similar positions. Very few of the other sci(‘U(*es are ropresent(‘d 
among th<‘ dir(*ctors of stations, and no om^ of tliem can compare in 
its number of repres(‘ntati\es to the sci(mcc of chemistry. Among 
the working forces of the stations chemists also predominate. TlTiere 
are twice as many ehemisls employed in the illations as there are men 
engaged in any other professional scientific work. Statistics show 
that the numlxn* of elunnists employed in the agrienllural experiment 
stations of the United States is one hundred and iifly-seven, whih^ liio 
num])er of botanists is fifty and the numlier of entoimdogisls forty- 
two. The nnmlior of employees lielongiiig to other branches of s<*ience 
is very much less than liiat of the botanists and entomologists, and 
the total numb(‘r of scieiititlc men employed in all otliej* hramdies of 
s<*ieutiilc vork in the stations does not greatly exceed, even if it be 
equal to, the luimix'r of thost* employed in cluunieal research alom\ 

Wliilo dwelling upon the predominance of professional chemists in 
the directorate^ and upon the staff of the experiment stations it vS<‘ems 
eminently proper to mention hero in a special manner some of the 
earlier eminent chemists who have contributed so much to Hie value 
of chemical research in our agricultural colleges and experiment sta- 
tions. Among tliese must he mentioned Prof. F. JI. Storer, of Hus- 
sey Inslitiito (Massjudiusetts), who first began the regular publication 
of a Imlletiu recording the work of the school and station, whi<‘li has 
‘"set the step to which the luillelins from many other stations are still 
marching.” The builotins of the Bussey Institute descrilnng original 
research work on agricultural subjects have proved of the highest 
benefit to agriculture. Professor Storer’s work entitled CHiemisiry 
in s<»me of its relations to agriculture,” the first edition of wlihdi was 
publlbhed in 1887, has had a marked elfect upon agriculiuj'O in this 
coiiutry. 

As early as 1840 Yale University, then called Yale College, appointed 
a professor of agricultural chemistry. This was John Pitkin Norton, 
who IukI devoted himself lo the study of soienliilc agriculture both in 
tJiis country and Europis especially with the celebi'ated Liebig, Tie 
brought to his position a ripe knowledge and wusely directed ontliu- 
siasm for agriculture, which ho used with the greatest profit in its 
service. In 1855 Samuel William Johnson was appointed instructor 
in agricultural and analytical elieinistry, and soon after full professor. 
Perhaps no one ever succeeded more fully in popularizing scientific 
agriculture than Professor Johnson. Ills two books, ^‘llow plants 
feed” and ‘MIowiilants grow,” the first editions of which were pub- 
lished in 18i}8 and 1870, respectively, have been k(q)t abreast of mod- 
eiai progress in sut*cessive editions, and are still used as standlird 
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text-bookfc* and as a^ltlloritief^ on the practical ndatinns of (diomistry 
to agriculture. 

In the University of California the work of Prof. E. W. llilgard 
must be mentioned as ])eing of fiiiidaineiital importance in (lie d<n'el- 
opinent of the relation of chcmistr} to agricult ur< in this (‘oiml ry. 
Professor llilgard in liis classical w<irk on soils has pla(*t‘d hiius<‘!f iii 
the front rank of investigators on this subject, not only in i his <*ounl ry 
but in the woi-ld, and-his achievements have be(m recogniz*^] both by 
his countrymen and by the mo.^t eelebraied socieliew of P]nroj)e. A 
knowledge of the soil ainl its relations to plant grovth constitutes one 
of the fundamental principles of chemistry, and the rest^arclios of 
Professor Ililgard in this line have done much to i)la<*e agriculture in 
the Ignited Stat^-^s on a strictly scientiUc basis. 

At Cornell, ^even bcfvn*e her d(>v)rs were open to studiuils, a pi'ofc^s- 
sorship in agricultural (^heinistry ^\as established. Prof. C. Child- 
w(dl was appointed lo fill this i)osition, and he has (loin^ so Avith <lis- 
tinelioii to himself and the iiniv'crsity, and with the greatisst Ixuieiit 
to agTicultiiiv. Ou<' of the nio-.t importanl serviecs in coniUKdion 
with Professor Caldwelfs labors at Corncdl has be<‘n (ho puldh^ation 
of his work on agricultural chemical analysis in At that time 

no work of a similar nature existed in the English language, ami Pro- 
fessor Caldwell’s book was a I'eritablo boon to students in agrieult.ural 
science. 

This brief reference to the contributions of some of the earlier 
workers in agricultural eheuiica I science in this country would not be 
complete without mention of the labors of Prof. C. A. ChK*ssmaun, of 
the Massachusetts Agricultural College. 

It is not possible in the space assigned to this i><iper to (‘ven naim^ 
the more iirominent later workers. 

A national epoch in agricultural edueation in this (*ountr,\ b(‘gan 
with the passage of the Morrill Act, in lS(k\ (sstablishing and (uidovs- 
ing colleges where agrieultnre should bi^ om‘ of lh<^ p»‘in<*i})al bi*aneh<\s 
in which inslrnction Is given. An additional impidus uas given to 
this great Avork in 1S87 by the ])assagt^ of the U<dch 4 Vei, <‘slal>lishing 
agricultural experiment stations in the sev(‘ral Statiss. Tln^ organiza- 
tion lists of the agrieultiiral colh^giss and experiimmt stations of t.h<^ 
United States now sIioav the great iiumb(‘r of men working in llu^ 
lines of agricultural chemistry. This most rcmiarkabh^ evolution 
of agricultural edueation has takmi place practi(*ally within 1 lie last 
thirty years, and thei^e is no country which (*aii now lie (‘ompared with 
the United States in the munihcence of the eiidoAvment for agricul- 
tural chemical research or in the vast amount of research and expmn- 
mental work conducted in these lines. 
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DISSDMIN \.TION OF THE PHINC TFLES OF AGKICCLTUR\L CHEMISIUY THROl (HI THE 

^.GHICULTrilAL PRESS. 

One ol the iinpuKaiil channels tlirougli A\]iicli the principles of 
agri<niltural eln^inislry ha\ Ixhmi disseininated Ihrnughoul the Fniled 
stales has been the agricultural journals. In no other couutry has 
t]i(‘ agricultural press obtained so firm a hold and e\ert*ised such an 
authority as in this country. Early in the century agricultural 
journals were establishedj many of wdihdi are still in existence. In 
1S45 it is stat^al in tho agricultural report for that year that there were 
tw'eiity-six journals in the United States d(^\oted exelusivel}" to agri- 
cult iii*e. 01* these, (uglit Avere w’eekl}", sixt<'en niouthly, one quarterl}", 
and one unclassiiied. Among thos<" wiiieh are still in existence, and 
which wxn*e mentioiuHl at that time, may he cited the Maim* Farmer, 
the Boston Clllti^ator, the Jdassachusetts Ploughman, the American 
Agriculturist, the Am<u‘ican Farmer, the Indiana Fanner, the Prairie 
Farmer, and perhaps a few^ others. A lust of tin* agricultural jour- 
nals of llie present time wxmld show' a woml<n‘ful increase in number. 
In addition to tlie purely agricultural journals, a great many of the 
new'spapers of the country have agricultural deimrtments which, at 
least once a w'eek, convey to tlie farmer important information in 
regard to s<*ientilic agriculture. It is evkleut, therefore, that many 
of the benefieial elfeets of chemical research relating to agriculture 
ha\o found their application through the columns of the journals 
mentioned. 

PROMOTION OP SCTENTIFK^ AGRICULTURE BY THE ASSOCIATION OF 
OFPrCT.vL AGRICULTURAL CHEMISTS. 

It is evident tliat one of tln^ most important WTxys in which chemis- 
try can promote the inten^sts of agriculture is by furnishing reliable 
and accurate means of studying soils, agricultural products, and 
other bodies connect od with the interests of farming. If researches 
of this kind an* not made in a uniform way, they can not bo (*om pared 
among themselves, and if they are not made by aec urate methods may 
lead to erroneous results. The full benefit of cliemical re&oareh, 
tberefore, on agTicniltural iirogress can only bo secured when the 
methods of investigation employed are uniform and accurate. Tho 
condition of the methods of agricultural research in the United States 
up to within tw'entj' years was not vsatisfactory. With tho oxeeption 
of thobook by Professor Cahhvellon “Agricultural ehemieal analysis,” 
no distinctively American wwk had been done along these lines. To 
Professor Caldwell, seientifie agricultiire owes a great debt for being the 
first in this country to attempt to systematize the methods of chemical 
research as applied to agriculture. ISlevertheless, tliis work had no 
official authority, and chemists engaged in agrienltural research could 
use the methods described by Professor Caldw'ell or not, as they saw 
fit. The first steps tow^ard correcting this condition of affairs were 
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taken ]>y llie <le]>ai‘linent of agrieulture of tli<‘ Stale of <Ua>ri>’ia. j\rr. 
II. J. Redding, now dirc^etor of the expei'inioni slat ion of that Stale, 
indiu*(Ml lion. J. T. Ilendi^rson, conuuissioner of agrieiilt iir(‘ of ("o^or- 
gia, to call a ni<‘eling’ of clieinisls inlcr<ss{(Hl in agri<*nlinrnl i*eseareh, 
■wliicdi wavsliekl in Wasiungton (Uty, at llie Depart men I of Agrleuli iir(‘, 
"beginning July 2?*^, ISSO. This initial nuading, alter making impor- 
tant advaneeSj adjourned to meet in eonneetion with the ^ViinM’iean 
Ass(K*iation for the Advaneenient of Seieuee in August of the i^amo 
year. An organization was x)erioetod at this time, and it was again 
decided to meet with the Aiuerican association in August, 18 SL, at 
Cincinnati. 

^[(dliods of analysis were agreed ux)on at tln'so meetings, which, 
however, still laf*ked any ollieial authority, as no x>ormau(niti official 
organization had been <dreeied. Aftei 1h(‘ Ciiuannaii metdiiig no 
efforts wor(‘ niad(‘ to continue the meeilngs of the new organi/at ion, 
and it was felt that th(‘ personnel of 1henn‘etings had been of such 
a (diaractcr as to render Impraelicalile a harmonizing of tlio ditferent 
coiitlicting elements ri^pn^sented. No further altmnids, tliereforc, 
were made to coordinate tluMvork of agriculinral analysis until ISSt, 
wIkml a lueoting of clieialsts connected with olfudal agrieult iu‘al work 
was held in May, at Atlanta, Ca. Ilen^ a slrong oiganization w^as 
eHectod, and the meeting adjourne<l to Philadelphia in S<‘jdcmb(n*. 
At the September mooting the organization of Oflieial Agri<*ull ural 
Chemists w\as coiuxdetod, admitting to full membership in the society 
all persons oiBcially couneeted with agricultural research of a chem- 
ical nature throughout the ITniled Stales, and to limited membersliip 
other chemists intorestod in agriculture liaving no ollieial position. 
The const itiition of the association provided that all mdliods of 
analysis wliicli wore adopbsl as otlicial, and thus made binding n[>on 
its members, shouid be a<*ted uixm only ]>y the vo((‘S of thos(‘ who 
had onicial connection with clumiical \vork, und<n* go\ (‘rmmmi , (‘illna* 
national or Slate. KSine(‘ Sexdtmdxa-, 188^1, t.lu^ Associal ion of onicial 
Agricultural Chemists has hel<l annual iiKsdings, mostly in Washing^- 
ton City,and, as a n^siilt, methods of r(\s<‘ar<di Imv(‘ Ixsm ptu'fcctcd and 
adopted wliicli are ma<lc bimling iixiun tlu‘ meml>ers, and which have 
been reeogniz<Ml by the (*ourts of tln^ country as ollndal in ev<‘ry 
respect. These nicdhods of research linvc become so perhad and so 
effective that they liave recognition in all countries, and the work 
of the association is everywdiere recognized as being of tlic higljcst 
order and as having secured the greatest good. At the pr(»s(mt 
time the official methods of investigation include not only the study of 
soils, of fertilizers, and of agricultural products, hut spexdal methods 
have been adopted for the study of human and animal foods, of 
dairy jii’odncts, of different fertilizing elements, of manun^s and 
fertilizers in general, of carbohydrates ami nitrogenous bodies, of 
tanning materials, and of insecticides. 
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The association lias iiut contented itself with the mere dudyof ana 
lytical detail, but has instituted lines of rest^arcli having fortheir o])je(*t 
the olncldation of initeolvod problems in agriculture and the applica- 
tion of tlio roMiIts to practical Avork. The direct piactical })euellt of 
tlicAvoikof this association lias been found in the cs^ablisliMcnt of 
eltici(mt fertilizer control in nearly all of the States of the ITnion. ]>y 
means of this othcial control the farmers are prolocted in the cduuvie- 
ter of the hudilizing materials which they buy. These mateiials are 
inspected by the State authorities, and can only be sold when their 
comx>o&ition comes up to the standard set by these authorities. Tlie 
economical atIuo of this control alone is only to be jiieasiired by mil- 
lions (d dollar.’^. The ass{>eia.tion has published tlierer^ults of itslabois 
in numerous ImlJetins under tlie i>atronage of the Soeretaiy of Agri- 
culture and issue<l from the Dhusion of Chemisliy. Tliese bulhdins 
contain not only the procc(‘dings of the association, AAutli all llui dis- 
cussions relating toproldems in iiractieul agriculture, but also r<n‘oiu- 
mendations as to metliofls of research to be folkm’ed liy chemists 
throughout the country, AAhether having relation to agricultural 
research or not. One of the most inix>ortant of the ANorks Avhicdi has 
been undertaken, and Avhi(*h is now partially e(miiAlet(‘d, lias been in 
determining the standards of x^nrity for food. The uork of the DIaI- 
sion of Chemistry in respect to food adulteration is d<sseiibed further 
on. In order, lioAvever, that a competent control of food adulteration 
may be exercised, it is necessary that the jiidiei<il authorities ha\’e 
relialde standards to A\ Inch reference can bo made in leg.ul proceed- 
ings. It is evident that such standards eau only lie secured by tlie 
comparison of a a ast amount of chemical data and an institution of 
the most careful restmrcdi. The Association of Oflicial Agricultural 
Chemists luis taken up this subject in a systematic manums and tlio 
various probhuns relating to tho stamhirdH of x > it food aie placed 
in the hands of special committees, Avho Inue already accomplished a 
great part of tho Avork Avliich lias been assign(‘(l to tlnmi. At Uie com- 
Xiletion of the work it will be i>ossible to present for the approval of 
C'oiigrcss, and of the various legislative liodies of the country, a sys- 
tem of food standards, just and correct, based upon the widest knowl- 
edge and themost careful research. Wilhlhoaid of these standards tho 
enfon^ement of x>ure-food hiAvs will be made easy and the punishment 
of those Avlio violate their inwisions rendered certain. The proceed- 
ings of the association and the methods of analysis and resear<di 
adopted by them are found in the bulletins issued from the Division 
of Chemistry. 

CHEMISTRY IN AGRICULTURAL REPORTS OF THE PATENT OI^PICK, ETC, 

NUTRITION. 

The first work of agricultunil chemistry was naturally to develop 
the princixiles upon which x>laut nutrition is based. It was soon seen, 
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liowovev, Umt anuiial nutrition rests upon tlio samt‘ ^ueinu-al prin<‘i- 
ples, and tliat the same methods of research, with tlu^ ne<*(‘ssary modi- 
fications for the changed en^ ironiiieiil, aie to l)e in both <*as<‘s, 
Tlius early llie aid of clKumstry was invoked in cst.ihlisliini*’ ih<‘ triu^ 
principles of auinuil feeding. Jhit little was known of a [> 0 '>iti\e 
nature in this matter in the early jiarts of the century. Toward 11i(^ mid- 
dle of the century, however, considerable coiitributions had Ixaui m<uh^ 
])y agrhuiliural chemists to this subject. The Agricultural Jh^ports 
of the Patent Office in early years contained articles on this subject. 
Ill the report for lb40 several pages are given to the disenssiou of the 
nutritive value of foods. The comparative value of the wdioh^ flour of 
■wheat as compared with the fine floiir is also given, and the contri- 
butions of Peli<>ot, the celebrated French physiologhml ch< mist, are 
fn^cly referred to. An interesting chapter is alsc) contributed on tlie 
mnritioiis properties of various other articles of food, ami ilu^ clKuui- 
eal metln)ds which Avere in vogue for det(U‘mining tlie composition of 
wlieat flour and of ascertaining its nutritive valm^ are s(‘t forth in 
some detail. The work of the Dei)artment of Agrunilt ure in regaid 
to tlii^ principles of nutrition has Ikoii piosccuted with moiv (U* h‘ss 
vigor by cliemists connected with its service from the inidilh^ of tlio 
century to tlie i)resent time. In the agricultural experiment stations 
also the principles of animal feeding have been fully de\ (doped ])y prac- 
tical work. The general principles of animal uiitrit ion wer<^ mad(‘a\ ail- 
a})Ie for farmers’ use at an early day by the publication of Armsby’s 
“Manual of cattle feeding,” in the year 1880. Although this was 
essentially a translation of a foreign work, yet in its publication 
various improvements and additions were made ])y th(‘ author and 
translator, which rendeiod the book far more valuable than the origi- 
nal w'ork. Among tim later publications on the same subjind ma\ be 
mentioned the wmrk of Profes.sor Henry, piiblish(*d in 1808. In addi- 
tion to this, various ])ulletius from tln^ Division of Oliimust ry and from 
lh(^ (Mfice of Experinumt Stations of (he D(‘partni(‘nt of Agrituill me 
have been issued from time to time on the subjetd of mitJ'ition and 
on the eomposilion and nutritive value of toods m giunuMl. 

As the rr^sult of all these in\ estigations tlu* pr*ietical farimu’s of tlio 
country have now at their command, and in forms wdiicdi they can 
fully understand, the great principles of animal nutrition It is cm*- 
tain that the actual cost of the food required for placing an animal 
upon the market for meat or in i)reparing it for work has b<*en 
much diminished. Even if no further progress w’^ere made in the 
seieiico of nutrition, the economic results which liave Ixkui obtained 
in this line would be a sufficient justification for all Ihe expiuidituro 
of money, time, and labor -which has been incurred in the pi‘ogiess 
of agricultural chemistry up to the present moment. While it is doubt - 
less true that many great discoveries are yet to be made in the domain 
of the science of nutrition, yet enough is now known to illust ral(^ fully 
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the eii*ele of life willi the iiiorgaiiie iiiatU^rs in tlie hoil, hi 

tlie air, and in the water, passing tliro ugh organism of tin* idant, 

and reaching the higliesli forni of organized inaltin* in i1i<‘ living animal. 
The investigations in nutrition have (^vim goiu^ fiirtlnu* Ilian this, and 
show how tlie (dimnmts of food, both for plants and animals, after 
having stnwed thidr (a)in])lete functions in one or tlie other of these 
organisms, or in botli, are preserved inlatd, to be returned to the 
original condition of mineral substances in tlu‘ soil, in the air, and in 
llie water, to begin anew the circle of life. Tlie present era, ther<^- 
fore, iinds eslahlished as definite scientifie prineiides llu^ prisscient 
])redictions of the great Lavoisier concerning tlie methods of plant 
and animal nutrition. 

DANGER OF EXPORTINO PLANT FOOD. 

The work done in t]i<‘ Division of Chmnistry, as well as by agricnl- 
tnral ciimnists in other parts of the country, has called attention to 
rln^ danger of uiilimit(‘d exportation of food products eonlainiiig largo 
(plant ith's of plant food. In facd, early in th<‘ liivStory of the Depart- 
ment of Agriculture attention was called to this matter. In the Agri- 
cultural Report of tho Patent Office for 1841) mention is made of the 
fact that prior to 1840 Ireland was an oxportCM* of large (juantities of 
(*ereals, sending abroad more of them than the whole of the ITniled 
Stales. ]\Inch of the grain sent from Ireland was oats. Tho exhaust- 
ing olTeet of cropping a field to oats is known to all practical farmers, 
and to this is attributed the fact of the siibseipient failure of the crops 
ill Iv'dand and the gn^at surieringdue to the famines caused thercdiy. 
An elaborate report on tho subject of exporting plant food was pre- 
stnited by the present chief of the Division of Chemistry in his address 
before the American Association for the Advancement of S<*ieneo in 
the IJutfalo numting of 1S8(J. In this ri^port the (piantities of plant 
food remov(Hl by the crops from th<‘ fiidds of th(» Dniled Stat(*s annu- 
ally w(WO s(it forth. ''i1i<‘! value of ])lant food lost -at. that time by ex- 
portation of farm produ(*ts was, by a careful computation, found lobe 
<)V(‘r ?^^]o,()0(),000 per annum. KSince that time tho expoi'tation of farm 
products from this country has almost doubled, so that at the close of 
lln^ century it is safe to say that the value of the plant. food, calculated 
from a maniirial standpoint, lost by exportation from the United 
Stales is not far from 000,000 per annum. 

This subject wa^s more fully developed in an address delivered before 
the American Chemical Society on December if 7, 1803, at tho Boston 
meeting. While it is true, as illustrated in these addresses, that the 
(j[uantitics of plant food lost by exportation arc less than by other 
causes, nevertheless the danger of exhausting tho fertility of fields 
by the continual sale of agricultural crops is fully understood. Chem- 
ical resoaixdies in tho Department of Agri(»ulturo and in other pailiS 
of the country have established this principle beyond poradventurej 
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and liave taugld tlio fariH(‘rb of the >Slait\s tlial of the 

inellKMlb of ivtainiiig tlio fertiliiy of is io fo<*d as iiiuoh 

as i>os&iblc (4 the evops prodiieed at home. Tla* hoin<' fetnliug of 
d<)mostieat(*d animals s<‘<*ures a large part of the value oL‘ food 
in the form of manure, and this lends to diminish the nde ai \\hieli 
oth(‘l‘^^ ise the fertility of the ^lehU^^ould ])<‘ exhausted, (hemisiry 
lias shonn that there are eeidaLii pn)ducts of Ihc lields, ]nnve\ er, vliieh 
can be exported or sold A\ith no loss in fertilizing materials. Among 
llxese maj" be mentioned starch, sugar, cotbui, and oils and fats of 
every deserqh ion. These bodies, contrary to the views held at the 
lieginning of the century, are now knovai to have iio value whatever 
as plant foods, and lienee can be sold from the farm will impunity. 
It h true that no system of farming* can be devised whicdi will abso 
liitels prevTuit the removal of certain <piantilies of jilant foods in the 
ei'ops; Inil scientific agriculture, buinded upon clienii<*al insi'sliga* 
tions, will lead farmers to that eourso of practical cM^onoiny wliieh 
will ])ring to a minimum the loss (d fmdility from lids cause. 

iiEsnAiiciins ON dviuy rEoixjcTs, 

The importance of lln^ chemical comx>ositi<m of tlu^ dairy pi od nets 
was early recognized in the chemi<‘al w*ork of the Departimud of Agri- 
euliure, and the Agricultural Report of the Patent <){ric<‘ for KSli) eon 
tains an article on the chemical properties of milk and butter. The 
research work of the Department on these rod luds has been (*ont i n uecl 
at intervals since that time, and important, publications dtA’otcMl to this 
subject have been issued. The Division of Chemistry, siiu*o the (estab- 
lishment of the Dureau of Animal Industry, lias coo])eral(M] wilh jlmt 
Bureau in tln^ study of dairy pnxlucts from a c]iemi<ml and jdiysio- 
logical point of view, and this cooperation is still eontinu(‘d. 

nU’RoVnviICNT OF WOEN-Ol'T L\N1>S. 

special reseaivlios have been made in the Division of Clnunisiry of 
the Department of Agriciiltur<‘ on the nndliods of iniprov ing worn-on t 
lauds. Early in tlie history of the J)<‘partm(mt this study was nsmg- 
nized as an iinimrtanl one, ami an article is found in th<‘'Agri<Millural 
Report of tlie Pabuit Oltice for 184*,) on the im]>rov<Mnent of w’orm<mt 
lands by the u^e of pens and clover. At inl<n*vals sima^ Hum this 
subject has received the attemtion of cliemical resimrcdi, not only in 
the Department but in other parts of the country. A bulhdiii on 
the subject of the reclamation of woru-oiit lands was isstunl in ISIU, 
a large part of which wms cojitributed from the Division of duun- 
istry. The researches which the agricultural chemists Imve mads in 
collaboration with other scieiitihc work of a bolaidcal and mechan- 
ical nature, point out the way wliereby lands whl(*h hav(^ 
deprived of the greater part of their fertility and otlun-w iso (exhausted 
by culture may bo restored to a high degixm of fertility. In many 
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parts of the ITiiitod States are found abaudonod fields and even farms, 
since it has la^cn found more i)rofital)le to search for new and fei*tilo 
soils tlian to develop and restore old and worn-out fields. At tlio 
present lime, however, the area of virgin fertile soils is practically 
exhausU'd, aii<l the attention of scicntilic agriculture is now directed 
with juoto energy than ever to the restoration of the fertility of soils 
long since abandoned. It is certain that in the near future the piuc- 
tical farmer, with the aid of chemical research, will effect the restora- 
tion of the greater part of the agricultural lands of the United States, 
wiiicli have heretofore been abandoned to briars and brusli, to their 
natural position as fertile and profitable fields. 

CniEMTSTRY IN THE DEPARTMENT OP AGIHCULTURE. 

Perhaps there is no other method in wiihdi the resoarciies of cinun- 
istry ha\G hoeii made jiraetical for agricultural purposes in a more 
general way to the agricullnre of the United Blates than through 
the work of the Department of Agriculture. So long as the wx>iic of 
tlie Departnumt was (‘ondiieted in the Patent Otficc, ciiemi(*al inve^sti- 
gations of agricultural subjects continued to be the chief scientific 
iiiHui ry. 

ANALYSIS OF GRAINS AND OF FLOUR AND ME VL MANl FACTURED FROM THEM 

FOR EXPORTATION. 

The first appropriation in this country for pui*ely seieiitifie services 
in agricuilture wms made at the first session of the Thirtieth Congress, 
when $1,000 wms given ^^for the institution of a system of analyses 
of dilTerent grains produced in this country and of flour mauufact ured 
hero and exported abroad.” 

The important problems which it w^as sought to solve in tliese 
investigations were the effect of soil and climate upon the different 
varieties of grains and the effect of a sea voyage and storage upon the 
flour and meal manufactured from grains produced luu*e and sent 
abroad. 

Prof. Lewis 0, Deck, of Kutgors College, New' Brunswick, N. J,, an 
experiiuiced analytical chemist, was employed to eouduct the chemical 
work. Th.e Conmiissioiier of Patents made efforts to receive samples 
of wiieat, Indian corn, and flour from the ports of the most distant 
countries to which they had been exported. Professor Beck’s report 
is made an appendix to the Agricultural Report of the Patent Office 
for the year 1818. Professor Beck, in inlrodueing liis report, enters 
into an elaborate distmssion of the economic relations of chemical 
studies to agriculture, lie states that in 1847 breadstulfs wmrth 
$43,000,000 were exported from this country to Great Britain and 
Ireland alone. lie is of the opinion that the best method of deter- 
mining the real value of wiieat and other flours is to exeimiuc the 
bread made from them, and calls attention to tiie fact that chemicals 
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ai‘o used in some eoiuilviCvS in Ihe innnnfnetim* of 1)r(‘a(l in ordei to 
conceal the derects of Iho fioiir from which il is inade. 

In Belgium and the north of Fi'utum^ it is staled that sul[)lifite of 
copper lias ])een introduced into th(^ maiiuraclure of br(‘ad, and tliiat. 
the use of alum has Ix^cn ])rcietie(al from a rcnnote ptu'iod. In addition 
1o th(‘S(% the alkaline earl)onal<‘s, the earbonat<‘ inagiu^sia, chalk, 
pipeclay, and xdastcn* of Paris have all been (un])l()y(‘d in the niarui- 
faeture of broad from inferior or damaged dour in order to pnniervo 
its moisture or to increase its weight and whiteness. Furtlun* adul- 
terations of bread are stat^<l to be with potato starch aiul Hour of 
leguminous plants, buek\\]ieat, and rice, and citations are ma<l(' to the 
literature wh<n‘o the methods of discovering tliese adi!lle]^‘dions can 
be found. Professor ]j{‘ck <j notes largely from BoussingaulUs Bural 
Economy,’' Dumas’s '^Traite de (’hliuie Ai)j)ri<iuee aux. Vrls," and 
from Davy’s '''xVgricultiiral Ohemistry.” The method of analysis 
cmploy<Kl by him is fully set forth, and tlio data obtained from the 
numerous analyses are giv<m, shoving the amount, of water, gluten, 
iStavcli, and sugars et)iitained in the various vsaiuph's. In all, thirty- 
throe sainxdes of flour we!*e aual^^AHl, (adkaded from differc-nt parts of 
the eouutry, and from distant i)orts to vlii(*h th)iir from this ('ouutry 
had heeu shix)ped. 

It is tints seen that several of the most im[)ortant lin(‘sof investiga- 
tion which have siibse<iueiatly been followed in the t*]i(‘mi(*al work (d 
the Deimrtmoiil were marked out at this early period by Professor 
Beck. lie introduced the first systematic work in determining the 
cluiraeter of the cereals of the country, xniblislied methods of analysis 
for the guidaneo of other chemists engaged in similar work, and began 
the investigation of the great subject of food adiilU'ration. 

A similar work on iudian corn was condmded hy Dr. J. II. Salis- 
bury, of Albany, N. Y.,and the results of his analyses w<‘n^ X)ublish(‘d 
in the report for Ibd!). 

establxsumcxt of m vision of ermiMisTRV, 

In 1SI)3 the Department of Agriculture was organized on an inde- 
pendent basis, In the organh* act establishing the Department it is 
stated that the Commissioner of Agricullure shall ‘‘(unploy otlnu* per- 
sons for such lime as their services may be need<*d, imiludiug (dumi- 
ists, botanists, entomologists, and other persons skilled in the natural 
Bciences x)ertaining to agriculture.” 

It is thus seen that chemistry was recognized, by its assignment iu 
the order of mention, as of the first importance iu tlie scientific work 
of promoting agriculture throughout the country. In accordance* 
with the authority vested in him by the organic act, Isaac Newton, 
Avho was the first Commissioner of Agriculture, established the Divi- 
sion of Chemistry by the appoint mont of Dr. 0. M. Wetherlll, a 
distinguished chemist, as the first chief of Division. Dr. Wetherill 
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AVils appoinIcMl OluMuist on August 21, l<S(j2, and sei‘v<‘<l until soun^ time 
in ISG3. 

CV>uiinissi()n(‘r N(‘vvtoii, confirming the statement made by kludge 
J)U(dl moi'G than twtMdy years betor<s gave as the first of tlu* scien- 
tific o})jeets of tlie Department, “analysis, by means oL* a cliembml 
laboratory, of various soils, grains, frnits, plants, vegetables, and 
manures, and publishing the results for the guidance and b<*ne(it of 
agriculturists.’''^ Of the work of the Ciiemist for the first year, the 
Commissioner said : 

Fortunately the Chemist to the Department was in possession of an extensive 
scientific lihrarj and apparatus, which ho kindly placed at my disposal at the 
commencement of my duties as Commissioner. The s^'ason had so far advanced, 
however, that but few tests could be made. The Chemist has, nevertheless, ana- 
l 3 ?Kod some twenty-two varieties of grapes, and is at present engaged in the exami- 
nation of ten or twelve varieties of wines, also sorghum Irom eight or ten ditlerent 
localities, in order to dclennine the relative value of siruj) and its cajiabilities for 
producing sugar and molasses, as compared with sugar cane. As soon as arrange- 
ments now being made in the laboratory ai‘e completed, the Chemist will enter 
into the analysis of the various grasses and grains of the United States, in order 
to learn which will prodttce the greatest amount of fat, ficsli, muscle, and bone; 
also of soils, manures, and the couiititueuts of plants, with especial reference to 
restoring fertility to exhausted farms. 

RKPORTK OP TUB CHEMISTS. 

Oil January 1, 1803, the first report of the Chemist of the Depart- 
ment of Agriculture was submitted for publication. This report is 
interesting as the first one on a scioniilic subject ever made to the 
Department by a person employed exclusively for the eoiiducl of 
scientific work. The (Uiemist’s report covers the analysis of grape 
juices, of sorghum and imphee, the examination of various sugars 
and sirups, the analysis of beets, and an article on the chemistry of 
sugar manufaeturo in geiieraL Thus, at th<^ very outset of the special 
relations of chemical science to the Department of Agrieulture, some 
of the most important lines of investigation which liave since been 
followed were establishe<l. Ohief among these maybe mentioned the 
study of the wine-making industry, both from the fermentative and 
cluunieal points of view, and the beginning of that study in the 
chemistry and toehnies of sugar manufacture, which has since done vSO 
much to establish an indigenous sugar industry in the Ifnited States. 

The Annual Report of the Commissioner for 1803 contains no report 
from the Chemist of the Department. 

The report of the Chemist for 18G4 (Mr. Henry Erni^) relates to 
organic or vinous fermentation, acetic fermentation, butyric-acid 
fermentation, theories of the origin of mold, or fungi, nietliods of 
detecting the artificial coloring matters in wines, the analysis of 
wines, and the analysis of soils and guanos. 

’Report of the Commissioner of Agriculture, 18(>2, p. 20, object 5, 
‘•’Appointed probably July 1, 1804. 
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The 1 for ISEf) was devoted to the analysis of soils, siij>a]* l)eets, 
sorgluua aiul iniphee, whu^s, aii<! luiseellaueous vork of various 
deseriptions. 

Ill iS»)() Dr. Thomas AntiselP was a])poiii1(‘d (.Mamiisl of liu' He]>ai*t- 
BKuil. Ills (irst i*ei>oi*l. was d<‘^\<>t<Ml to the analysis of soils and 
inaiiuri*s, agrieiiliural pi*odueis, and jaiueral and metallurgieal anal;/- 
scs. During' this year also the cooxicraliive work Ixhwemi th<‘ l)h is ion 
of Chemistry and other Departments was begun. Dr. Antisi^ll sa}S, 
on page 45 of the Ainnial Kt^port : ‘‘D(‘si<les (lu^ foregoing, t lie lalioiM- 
tory lias been engaged vith analyses for otlier Departimmts of the 
publie service.'' 

Dr, Antisell, in his report, for 18r>7, entcu-s into an elaborate disciiii- 
sion of llie anai^^sl?-, of sugar beets and of llu' sugardieet industry, 
thus having* hud the foundation for the extensive devilopnimiis in tlio 
imeMigaiions along thi^ liia*, which have been carried on by the Di\ i- 
sion of Clieniislry for the past thirty Aeais. In ordm* to iiiermise tlio 
efticieiiey of tlie vork of the Division, Dr. ..Vntisell suggi^stml that tla^ 
scop(‘ of its work shouhl be enlargcMl sons to eni!)raeo Iho ndations of 
geology to agrienltvr(^ and to inclinh^ iho study of im^allurgy. Ho 
sugg(\sted Unit geology had inlimal<‘ relations to agrienll and 
advivstsl tlu' estfililivshnieut of a geologieal ami mimn’alogiiad labora- 
tory and inuseuni to illustrate the (‘eonoiuieal i\ lations of g(S)log) to 
the agriculture of tho United States, lie says: ‘AVhatevin* relations 
of soils to their piireiit roedvs exist, would thus be brought, out. in a 
prominent and ssystiunatie inanuer.” It will be observed from this 
ref(‘rence that the first oHieial recommendation for the erttablishnumt 
of a g<a)logieal survey emanated from the Division of Chemistry of the 
Department of Agriculture, as well as the Miggt‘srum of tli(‘ study of 
met(‘orology and otluu’ mattm’s <*onneeted diri^et ly \rith agrieultural 
crops. 

In 18()S the eluuuicaUaboratory was iHunoved from lh(‘ Patent OHice 
to the building of the J)(‘]):irtment of Agrieullure, \vhi(di had just 
been completed. The report of tho Clumiist for ihat .\ear <*onlains a 
referenec to the newly discovered pliospliat it* (It^fiosils of Soulli (hro- 
linn, with nmiarks uiion their value for agritniUural i)ur]>oM*s. 

Tho report for 1S(50 contains an interesting arlieh^ on tho analysis 
of soils. The Chemist also urges the <\stal>lishmtnit of an <*xp(*ri- 
mental garden, where th(‘ problems iuvoIvtMl in elanuical r<ss<‘ar(*h 
could bo studied actually’' in the field. ^J4iis ret^onnmmdatioii was a 
reiteration of one previously made by him in the same dir<H*t ion. Tlui 
importance of practical experimental stations in conncMdion with 
chemical research is thus early hi the history of tlio work of tho Divi- 
sion properly recognized. 

Tho report of the Chemist for 1870 contains an inten^sting article 
OH the alkaline soils of the West, giving a coinideto study of thm’r 

^ Appoiuted probably July, 18C6. 
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pliysical and dienucal ])roporties, ospeeially an aeeouiit of tlin del(‘i‘- 
niiiiatioii oT llie solul>lo inaltor in tlie surface. Tho ilrst \\ork 
laid uudnrlaknii on tlio in position of jj‘oat cxiraots is alsv) dis- 
onss<‘<l in tlio report, as well as Hue foods listed by the rndiaiis. 

TlKMvork for 1871 is d(‘S(*ril)od by the Oouimi.^sionei* in Ids rejiuH 
for ihni year as ])eiiij>* memorable on aceoiiul of the bei'liudni; of two 
('xbMisive inv(‘sli^i>;atioiis. One of IJk^sc was llie analysis of sev<H*a] 
spi'eimons of cein^als carefully s<*leeled from 1 ho entire pio- 
duetion of lh<‘ <*oindry. The other was tlie examination of iLc leaf, 
stem, and fruit of the ,£ifj‘apovino duriu^< every week of its growlli. 
Tlie (V)iuinissioiier says: ‘M3y this work it is cxi)eeted that nov analo- 
gies ill animal and vegetalde physiology will be established and hifor- 
inalion gained whi<di bears directly upon llie diseases of llie \ iuoy 

From the earliest estaldishment of cdieniieal resimrehes in llie 
Department, a large part of the time of the Fbomist «nnd his a^’sistanis 
had been taken up with analyses not at all relating to agrienluire. 
Cldef among these Avore the assay of gold and silver ores and tlie 
study of sami>l<ss for commercial i)nrx>ose8 for private individuals 
and corporations. This perversion of 1:Uo proper funcli<ms of the 
Division of Oheinistiy had been so i>rouounced as to waj‘ranl the 
Commissioner to say in llie rejAort for 1871: “To enable th<3 Chemist 
to devote himself to those important subjeeis in agrieultural science 
which a^^ait and demand chemical research, I am strongly of the 
opinion that the public privilege should I )e ivstrieted to tlie emxdoy- 
numt of llie laboratory for such purx)oses only as relate 1 o agricull ure.” 

In July, 1871, Dr. Antisell resigned the xjosiliou of Chemist, and on 
January 11, 1872, Dr. II. T. Brown was appoinlml to the x>osition. 
The rexi<»rl of the (lliemist for that year emxduisized tln^ imx)oHanci» of 
sodium nitrate as a manure, and t.lio valin^ of Die deposits in INtu, 
Chile, and Bolivia f<u* agricultural X)urposesis luentioiusl. ..Vttention 
is called to the fact that tlie soils of the blue-grass regimi of Kiuituc'ky 
rencAN their slock of phosphalic malmdals ])y tlie di^composii ion of the 
limestone rocks, and this observation lias in latiu’ years been coulirmcsl 
by the rescaridies of the agricultural exxxulment station of Kentneky, 
whiidi show that tliese soils are nevm* deticienti in pliosjdiates, but only 
in potash and nitrogen, Tlie imxmvtaiice of ])one aiul natural plios- 
idiates for fertilizing i)urx)oses is more fully brouglit out in this report 
than in any j^revious contribution from the Department, and larg(3 
numbers of analyses of eommereial fertilizers are given. 

In 1872 the report was devoted largely to theanalj'sisof commercial 
fertilizer's and sugar beets. An iinxmrtant. contribution is also found 
in this report on the utilization of the wastes of cities and towns for 
agTK'ultural x^urposcs, a subject which has siii<3e received very carefiii 
investigation in the Division of Ohemistry. 

In 187J Dr. Brown resigned and Avas siiccx'cded by Dr. William 
McMurlrio, who held the positioii until January 2, 1878. 
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Ill first report of Dr. jMcMiirlrie atGoition is ag’uhi (*aU(‘(l to the 
fad that the D(^partni<Mit has lieen very Iroulihd willi Mp])lic*a- 
tious for analyses of luiuerals, ores, eoiniiKMvaal prodiu-ts, (‘te,, wliitdi 
have little or IK) l)earhijL>’ upon ag’rieulturc^ or a'>‘ri<*ul! ural <*h(unistry. 
The work diirin!^ the first year of Dr. >h*^furl ri<*’s iiuonulieney was 
largely devoted to tlu^ analysis of ^Yiu<^S 5 f<‘rtili/<‘rs, an<l soils. An 
interesting resume of the knowledge at that time reflating to lunuus is 
given, with referrmees to the work of (irand(‘au on that siil)j(‘(*t. 
Another Interesting article in this re])ort is a eontribiit ion on tlio 
approximate eoinposition of eerimls, iiidian corn being the one S(d('dod 
for study. Th(* first investigation relating to tanning materials was 
also reported at this tinu^ 

Tin* ClieinisUs report for 1874 inelud<\s a report of an iiiV(‘stigation 
of the fodd<n*plauts of the Koutliand astndy of iusiHdidde*^, ospi^iially 
Paris green, in regard to their use in agriculture. Ueb^nuKH^ is also 
made to the work of Dr. Go<\ssmaiiii, of the j\rassaehus<‘tts Agriciilt,ural 
College, on tli<^ culture of the sugar beet. Tliis was tin* b<M.dnuiug of 
Dj‘. Me]\Iuririe\s investigations of the Migar-b(‘<*t imliistry, vhieli lie 
afterwards carried forward with such sn(*c(‘ss ami advantagi* to 
x4merican agriciilt are. 

In the work of 1875 tlie lirst stiidii^s W(n‘(‘ <s))umen(‘<Ml in eii<*mi<*al 
pro<*essos atfecting agriculture hytlu* a<*tual grovth of plants. A 
series of valuable cxpiu'iinonts was <*ondudcd in the applic'ation of 
insecticides to growing i>lants. The dT(*cts of tlusse insi‘dicides w<we 
carefully noted and photographs reprcscuiting the plants tr<‘al(‘d W(*ro 
secured and published. Similar experiments wci*o made* to show the 
etTects of illuminating gas upon vegetation. This was the b(‘ginning 
of the realization of the recoin memlations made by Dr. Antis<*ll for 
the practical investigation of agricultural cht*mi(*al jirobhuiis upon 
the plant itself. 

The report for lH7d refers to the part tak(ui by tin* Division in the 
Centennial Exposition which was held d uring t Imt (*fi r a t Pin la<l<‘I phia. 

The work for 1877 is sumniarized inthe n^iiortof the (duntust und<*r 
nine dittereuit li<*ads, namely: (I) Analysis of linu* marls; (!l^) (exami- 
nation of soils; (3) analysis of hat guano; (1) analysis of sugar from 
Early Amber sorghinu cane; (5) estimation of tlici amount of sugar 
in various beets 8<mt to the Department; (tl) tlio examination and 
report of an experiment in beet culture made on Uatsto farm, Atlantic 
County, N. J. ; (7) experiments to determine the presence or abscmcc 
of the so-called peptone-forming ferimuit in tlm roots of xilants; (8) 
investigation of American sumac; (0) investigation of thcs physi(*al 
and chemical causes tending to the production of mildenv and rot. 
The latter investigation is interesting from the fact that it iu(licat<(\s 
that the first beginnings of studios of this kind were eBtablisln^d in tho 
Division of Chemistry, 

At the beginning of 1878 Dr. McMuriric rc^sigmal to ac(i(‘pt the 
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position of leprosentaiive of the Department at tlio international 
exposition to l)o lietd at Paris during the year, and Jauuaiy 22, 1878, 
Dr Peter Collier Mas appointed Chemist in his stead. 

The first repoit of Dr. Collier eo\ers the beginning of theAVork eon- 
dueled by him on the production of sugar from indian-eoin stalks and 
from sorghum. While, however, during this first year only 8 samples 
of these sugar-produeing plants Avero examined, 57 sugar boots were 
analyzed. A joint report of the Botanist and Chemist on grasses and 
forage plants, issued January, 1884, is intoi'o&iing as showing, in an 
ideal way, the methods in Avhich the diffei’ent scientific Divisions of 
the Departineiit may collaboivite in advancing the interests of agricul- 
ture. Dr. Collier held the office of Choinistuntil April fi, 1883. Dur- 
ing this time a largo part of the activity of the Division of Choniislry 
was di'Aoted to the study of sorghum as a sugar-producing plant, and 
the most extensive series of analyses CA’cr instituted ui) to that time 
for agricultural purposes Avas conducted under his direction. 

The repoits prepared by Dr. Collier on this matter and ai>pear- 
ing in the seseral annual reports deal AAith every phase of the subject, 
cliemicul, agricult ui al. and tecluueal. The high price of sugar at this 
time excited the interest of investors in the subject of the practical 
manufacture of sugar from soi’ghum, and a large amount of capital 
was placed in this business. Unfortunately for the sorghum indiis- 
trj', the rapid doA'clopmont of the beet-sugar industry in Kurope 
bioiight into competition Avitli sorghum a sugar-producing plant 
which, under tlie impetus of careful chemical study and technology, 
rapidly produced a surplus of sugar in the markets of the world, 
causing an unprecedented tall in price. Tlic diffieiilties attending 
the manufact ure of sugar from sorghum, duo to tlie chemical composi- 
tion of the plant, AA’ero not solved Avith sufficient rapidity to enable 
sorghum to rouiain a.s a eoinpid ilor for supplying the sugar markets 
of the AAmrld. As a result of tliis combination of economic, chemical, 
and tecliuioal causes, the production of sugar from sorghum never 
became profitable. While, as stated, the si udy of the sugar problem 
Aviis the main Avork of the Division of Dliemislry during the incum- 
b(*iicy of Dr. Collier, other matters, relating to agricultural ihdustiies 
AA'ere not neglected. The study of soils and fi'rtilizcrs was continued 
Avithoul intermission, and the foundation Avaa laid for the systematic 
study of ceieals, Avhich afterAvards became so important a part of the 
work of the Division. 

The portraits of the deceased chiefs of the Division of Chemistry 
are givim in PI. V. 

. 1 A 99 16 
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Ll\LS OF VORK I.V THD DIVISIO^T OF CIJE'‘:WrKV SIN( JJ IbSS, 

Sineo April, the -svork of the Division of Oh(‘iiiislry in its rela- 
tion to Iho progress of agricuilure has been direete<l ehiefly along llie 
follo^^illg lines: 

Study of wtghim. 

The study of sorghum as a sugar-producing crop was conlimied 
with the special object of overcoming, if possible, llio diflhnilt ies whicl) 
had stood ill the way of a successful industry. At first the work was 
more of a chemical and technical nature, looking to theeslablislunenl 
of nn tliods to secure more economical working aiul larger yields. To 
this end, the dilfusion process of extracting the sugar from the canes, 
V hich liad heen so suceessfiilly used with beets in Europe, was applied 
to so i*g] Him with such inodifleations as the different nature of the 
nuii(M‘ial required. An increase in the amount of sugar extract ed 
from the canes Avas easily obtained, but the greatest diflunilly in the 
way of successful sugar making* still remained, namely, the clnmiical 
eoiiu)Osidon of the extracted juices. It was found that tlie jni(*(‘s 
extracted from sorghum canes contain large qiuuitilies of starch, 
gnminy matters, and unerystallizable sugars. These < xisted in sii(*h 
large i^roportions as to render the separation of the su<o*os(‘ in large 
quuntities practically impossible. Various chemical methods ol 
removing these impurities were devised and applied. Among them, 
the two which xiromised most success Avere the process of saturation 
with lime, or earbonatation, as practiced AAuth beet juices, and the 
remoA’’al of the starchy and gummy matters by i)recipitati()n Avilh 
alcohol. The former method, after a tliorougli trial, Avas abandoned as 
imT>ractieablo. The latter method resulted in a compleb* siH'(*ess, 
yuddhig Avith canes of aA^erage comiiosition 200 pounds of sugar p<*r 
ton. The fiscal regulations covering the prodindion ami usc^ of 
alcohol in this coimtiy, however, AA*ere of siudi a natur<‘ as to remhn* 
the use of this reagent impracticable from an (monomical point of 
view without some change In the excise hws of the country. 

Aleanwhile other investigations Avere carri(Hl on with gri^at buc- 
cess; among them the pro<*e.ss of deA’oloping a Amriety or variidies 
of sorghum in which tlie objectionable qnalith's Avould bo reduced to 
a minimum and the percentage of sugar raised to a maximum. This 
desirable end AA^as accomplished by a series of culture experinumts 
in cooperation AAUth Mr. A. A. Denton extending over eight yeais, in 
which, by a process of selection, both from the point of cdunnical 
composition and from pliysical qualities, several ATirieties of sorghum 
vere developed, which Avere far superior to any Avhich had before Ix^en 
known. It was established by the resoaiches of the Division tliat 
ficldbof sorghum could be grown having an average sugar eonteul of 
11 XM*r cent and Avith a much higher i)iirity than characterized tlie 
parent canes from which the varieties Avero deriA''ed. 
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In spile <>L all iho x3ro<^rebfe rukIo, liowovei', it was found tluii lljo 
iiaa'casim,; oouipelition of sugar <leriv<‘d from tlie ^iigar had do- 
e (‘UsmI the i)rieo of sugar in tlie world’s luarlccts, until il would not 
lx* pi-<ilUaldo to inanuracluro sugar from sorghum, ev(m under the 
juoiv f*i\orable circumstances ^^hi^dl oMainod. r>utthe dual results 
of these investigations were not witliout tluur imactical value, as the 
utility of sorglium as a source of table sirups and as a cattle food vas 
fully devedoped and cslablishod. It was also shown that in the semi- 
arid legions of tlie countiy, where the X3ractiee of irrigation was not 
X> 0 "»slbl(s there is no erox> which is so certain to bring a remunerative 
yiedd as sorghum vhcu cultivated in the i^roper manner. 

The final result of the work conducted by the Division over a i)ci iod 
of more than twenty years on sorghum as a field crop has established 
its status as one of the most remunerative x>laRt.s when cultivated in 
certain aiva*> of the country. In fact there is scarcely any x)art of the 
United States where sorghum is not cultivated, and even in Slinnesota 
the fin<‘sttabl(^ siruxis which are found upon the market in that region 
are made fnim one of the early varieties of sorghum cane wliieh grows 
to maturity in the sliort summer seasons of that State. 

Sfvely of ccrcah. 

Another linebf investigation whicli has been ‘carried on oxtensivcly 
diuing the past seventeen years lias heeu a study of the comx>osition 
of the coredls of the United States. This work, it is true, as has )>een 
stated, is only a eonlinuatJon of the very first scientific work author- 
ized by the Governmeut when the Department was wStill a section of 
the Ihitont Office'. The opportiuiities, howt^ver, for the use of more 
accurate means of analysis and to secure samples grown under differ- 
ent conditions, from more widely separated areas, Imvo made the cou- 
tinuation of this study one of the most x>rofitable for the advancement 
of agriculUiro. The bulletins which Inuo been issued on this subj(M‘t 
emliody the results of many thousands of analyses, and show with 
greaten* fullness and accuracy than any oilier publicat ions wliicli have 
Ikxui issued the variation of cereal x)i*oduets under difTerout conditions 
of soil and climate. The sueeessrul work of improving a plant by 
seleidiim and taking advantage of natural variations, as illustrated 
in the case of sorghum, has now been ax^plied to the study of cereals. 
The causes whi<*h produce variations ai'c under investigation, and also 
the methods for inix>roving the composition of cereals with reference 
to certain of their more valuable constituent x>arts. For instance, the 
percentage of gluten in wheat is of the utmost importance to the 
bread maker, since it is this body which gives to wheat flour the idiys- 
ieal characteristics that render it more valuabh^ than that from other 
cereals for bread-making purxioses. Under th(^ vaiying conditions of 
soil and climate in this country it is found that the content of gluten 
in wheat changes. The utmost pracjtical advantage, therefore, will 
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eouic to the wheat grower from a practical study of this (^aiise and 
suggestions of the best methods of preserving or increasing the con- 
tent of gluten in wheal. 

Tlie l)road principle has been established that, oilier tilings lading 
e(iual 5 wheats from a high northern latitude eonlaiu more gluten than 
those grown farther south and the wheats that arc^ sown in tlu^ s[)ring 
a larger quantity of gluten than those wliicli are planted in the 
autumn. It is believed, however, that a careful chemical study of 
this subject in connection with the ijroi)er study of meteorological 
conditions will enalde wheat growers to largely increase the content 
of gluten in the aulaniii-grown and southern wheats. 

Study (if food (Khilieuitlon, 

Tlio inactiee of adulterating human foods, which has bcMUi so largely 
prevalent in all parts of the world, has proved of incalculable injury 
tj lioiiest agriculture. The value of scieiitillc fanning in its ultimaio 
measure is determined by the beuent which {ic‘(u*ues Iherefrom. If 
the returns from seientifie farming prove to lie less than tliosc^ (Voni 
unscientific methods, the latter will certainly prevail The markets 
for farm products must therefore bo preserved with as much eare as 
the fertility of the fields. The sole ohjeet of food adulteration is to 
enable the unscrui^ulous inaiuifaeturcr or dealer to sell an inferior 
article at the priceof a sui)erior. Food adulteration, therefore, which 
totally changes the aspect of the food of an inferior kind so that it 
does not at all resemble the superior kind would defeat its own pur- 
pose. Every pound of adulterated food whicli is sold upon the market 
at the price of the genuine article or at a i)riec approximating thereto 
is a positive injuiy to agriculture, shico it excludes from the market 
an equal quantity of farm products of a genuine cliaracter. Thus, 
the practice of food adulteration directly dinuuishes tlu^ profits of the 
honest farmer and dealer. 

Much of the activity of the Division of Chemistry during the past 
seventeen years has been directed to a study of the methods and 
character of food adiilleratiou with a view to devising proper l(‘gal 
restrictions for its prevention. To this eml a larger part of the sei(»u- 
tifie corps of the Division has been assigned to a systematic study of 
the adulteration of foods, and the results of those studies have been 
published in numerous bulletins relating to that su])joct. Tlie obje(*t 
of these studies is to finally cover the whole range of food production, 
and this has already been largely accomplished. 

As an illustration of the way in which adulterated foods may injure 
the farmer’s profession may be cited the sale of oleomargarine for but- 
ter and glucose for Iioney. The food value of oleomargarine and of 
glucose is not denied. They are, however, very mucli cheapen^ prod- 
ucts than butter and honey. These adulterated foods, unfortunaUdy, 
are often not offered for sale under their own names, except by legal 
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compuLsion, bat are placed upon llio markc^t under the names of the 
goniiine articles whicli they are manufactured to imitate. Buyers, 
t]i<M*efoi*e, pay, as a rule, prices which would be asked for the pure 
articles. The market for the pure articles is diminished just to the 
extent to which these other substances are sold, and in this way posi- 
tive injury to great agrieiiltimil interests is done. The chemists of 
many of the agricultural experiment stations throughout the country 
have collaborated with the Division of Chemistry in these studies, so 
that tlie \sliole subject of food adulteration is pi‘etty thoroughly 
understood and its extent acknowledged. Many of the legislatures 
of the States have already enacted restrictive measures regulating* the 
sale of adulterated foods, and bills have been ])ofore the Congress of 
the United Stat<3S having the same object in view. The work in 
which the Division of Oheini&try wiis a pioneer has commended itself 
to the people at large, and through the press and b(d‘ore farmers’ 
institutes full descriptions of the methods and character of adultera- 
tion have been disseminated among the peox)Ie. Public opinion has 
been so aroused on this subject as to demand of the National Legis- 
lature the enactment of laws regulating commerce in adulterated 
foods in the T(U‘ritories of the United Htates and between the several 
States thereof. The work of the Division has therefore already 
secured great benefits to agriculture in the way of preserving an 
honest market for the products of the farm, and made it iJOSvSible for 
these bonetils to be greatly increased by favorable national legislation 
on the subject. 

Conqxtntfivc ^itwUcs of ,soih. 

For tlio past seventeen years the Division of Chemist ly has con- 
tinued its researches in the study of tln^ soils of the United States. 
Before the organization of the Association of Oftlcial Agricultural 
Chemists, and for the benefit of agricultural cluunists throiighont 
the country, a bulletin was prepared giving the results of soil 
studies and a summary of the best methods known fd the time 
for conducting them. In order to study comj)arativo]y typical soils 
Siiecial authorization was obtained from Congress for the estab- 
lishment of a vegetation house in which soils from different parts 
of the country and even from foreign countries could be studied 
und(n* similar conditions in respect of tlieir powers of producing 
organic matter and in their relations to nitrifying organisms. In no 
other way can the relations of different soils from the point of view of 
tlieir chemical and physical composition in producing crops be so 
deflnitedy determined, A knowledge of the soil is the fundamental 
structure on which agricultural chemistry is built. While in all parts 
of the world numerous experiments have been carried on to determine 
the relative value qf fertilizing principles on plant growth, it is 
believed that the comparative letorminatioii of native soil fertility 
under standard meteorological conditions has tirst lieen studied in 
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thio Divi'^ion. Tho great proLleui of liuinan imirltioii is to ftiul its 
onl} solution in the nniintonaiieo or increase of soil Au’liliiy, and 
hen<*e every study of this kind whicdi tends to gi\e additional knowl- 
eda, ^ regarding the cause of fertility and tlie means wlnna^by i( <*an be 
maintained, is of the highest economic imjmrtaueo. dlie compUde 
triumph of agricultural chemistry will he idealized when with iu<*i'ea>ed 
croi:>s shall be found increased soil fertility. 

The system of agriculture which has so largely prevaih^l in tliis coun- 
liy of evhausling the fertility of oiio held and then nlo^ ing the farm 
to another has come to an end. Scientitic agrieiillurc now ivtra<*<‘H 
its steps anfl restores the fertility of the abandoned fields while it 
iv*e\ ents the exhaustion of those ^liich are still produetiv<s Agmuil- 
tuialchemistry ill its fullest development u ill only ask of nature to fur- 
nish meteorological conditions and a i)lace on wlii<di to plant 1 he (n*o[)s. 
Even those will be modified and changed to suit the d(mnuids of tho 
agiiculliU’G of the future, for it is certain that by the proper inanijjii- 
latioii of the soil and the addition of proiKU* chenii(»al fertilizcis the 
capacity for retaining moistuie for use in seasons of drought or for 
disposition of excessive moisture inseahons of rains will b(»gr<uitly 
increased. ‘With a wise disposition of the water at his eoniiuand, the 
scientific farmer of the future wdll cultivate millions of a<n‘(\s wdii(*h 
aic now regarded as hopeless!}" arid, and recover from the excc'ss of 
watin* other large areas now" abandoned to SAvanips and marshes. In 
these scientific studies of soil composition and soil possibilities with 
relation to the composition of plants and to increased fortilily will b© 
found in the future, as has been the case in the past, some of the most 
notable triumphs of agricultural chemistry. 

In connection with these soil studies, there has aL->o been made a 
systematic study of the nitrifying organisms through wiioho agency 
organic and atmospheric nitrogen become available forphmt food, A 
practically new system ofsoil analysis hasbeen inaugurated by wliicU 
it is possible to determine both the numlier and acti\i1y (d’ the nitri- 
fying organisms coutained in a sample of vsoil. These rt^si^avtdios are 
of the greatest practical IxMiefit in agriculture, sinc<^ Ihiy show iiow 
the number and «activity of nitrifying organisms can be inereasiMl, and 
thus the availabililj^ of the nitrogenous food of plants ]>e emhaiuHMl. 
An outline of the relations of these studies to practical agriculture 
has been prepared for this paper by the first assistant of the Divi- 
sion of Chemistry, ^^Ir. E. E, Ewell. 

RELATION OF MICROORGANISMS TO NITROGEN NUTRITION OF 
CULTIVATED PLANTS. 

301A.RLY STUniES OF KiCROORG^lSiMS AUI> NETROOENOUS PLANT FOOD* 

The development of the prevailing opinions I'elative to the r6le of 
the mieroorgsinisms in the preparation of the nitrogenoiw food of onr 
cultivated plants is a long story. Indeed, its beginning may be 
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Iractid batik to the closing years of the eiglitet3nt]i century (1770 to 
1<^0 )), dui'ing vrhlcli period the labors of Black, Scheele, Prk^stley, 
Lavuisitir, Cavendish, Watt, Ingonhoimz, Senebler, and Woodhoiiso 
established the clieniical nature of the constituent gases of the alnios- 
plieri‘ — nitrogen, ovygen, carbon dioxid, and water vapor — and began 
tlie study of the relation of these substance^ to vegetable growth. 
Early in the present century De Saussure inalerially advanced the 
knowledge of the processes by which the carbon dioxid and tlie water 
of the atmosphere and of the soil are converted into vegetable tissue, 
and expressed the opinion that the nitrogen therein contained was 
obtained from the compounds of that element found in the soil and 
in the air; but the relation of atmospheric nitrogen to vogelalioii 
remained obscure until within two decades of the century’s close. 

Boussingaull devoted a considerable part of twenty years (1837-1858) 
to the study of this liuostion. llis experiments seemed to show cotielu- 
sively that plants are unable to use the free, uncombined nitrogen of 
the air for tlio eonstra(*tion of the nitrogenous bodies which form x)arts 
of their tissues, and that their nitrogenous food is exclusively drawn 
from nitrogen coniponiids contained in the soil. 

The experiments of V"ille (1840-1851:) led to precisely the opposite 
conclusion. In 1854, api3reciaLing the importance of the subject, the 
Acadeuiy of Sciences of France appointed a commission, consisting of 
Dumas, Regnault, Payen, Docaisno, Peligot, and Chevreul, io observe 
and report upon a repetition of those experiments to be conduclod by 
Ville, with the assistance of Oloez, in the MustHim dTIistoiro Natu- 
relle. In 1855 Ohevreul reported on behalf of the commission that 
the expcriinout made at the Uliiseum dllistoirc Nalurcdlo by IL Ville 
is consistent with tlio conclusions which he has drawii from his pre- 
vious labors.” 

Messrs. La>ves and (Ulbert, at their now famous (*xx)erimen1al farm 
at llotliauisted, England, have devoted much time to this (picstiou 
since 1857. Their earlier experiments (1657-1800) wore U(^gativo for 
both leguminous ami noiilegnminous plants, thus contradicting the 
results of Ville and eonriinuing those of BoussiJigaull, 

Two of Boussingaiilt’s expjriinents, made 1858-50, seemed to indi- 
cate that fre<^ nitrogen Iiad boon brought into combination cither by 
some lupine jdaiits or by the rich garden soil in which they were 
growing. He did not accept these results as evidence of the assimila- 
tion of nitrogen by plants, however, as is indicated by the following 
from his letter to Gilbert, dated May 19, 187C: 

As for the ahsorpiion of the gaseous nitrogen of the air by arable sod, I know 
of not ojie single irreproachable observation that establishes it. Not only does 
the soil not absorb gaseous nitrogen* but it emits it, as you and Mr. Lawes have 
observed, as Reiscjt has found in the case of manure, and as Bchloesing and I have 
noted in our researches on nitrification. If there is a x^rrfectly demonstrated fact 
in physiology, it is that of the nonassimilation of free nitrogen by vegetation, 
and I may add by the lower plants, such as the myooderms and fungi. 
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Miiuy otlior invest devoted much tiiiLe to this quest ion hoiweeu 

years 1850 and 1880: Clooz and GiMtiolot, 1850-1855; Alein^, 1851; 
Petxholdt, 185:.>-5;3; Wolff, 1853-1880; Ilasiimjf, 1855; do Luca, 1850; 
Deliemiu, 1875-1885; Berthelot, 1870-1880; Atwater, 1883-8! ; Diotzel, 
18hi; Joulie, 1885; Frank, 1880. 

This long series of exiDerimeuts, covering’ more than half a century 
of time, were contradictory, one of another, erroneous in coiK^eptioii 
in som 3 eases, and erroneous in manipulation in others, while the 
conclusions drawn from them were correvspondingly inaccurate and 
incomplete. The moAt fruitful source of wrong conclusions was, 
however, to he found in the fact that in the of many of tho 
workers to depilve tlieir ex]3erimenlal soils of compounds of nitrogen 
they so treated tliem as to destroy what we now know to ho the potcnit 
fcietoL* in the assimilation of free nilrogeu b}” planis — th(^ micn-oorgan- 
Isms wliich form the nodules upon tho roots of leguminous xdanls and 
thereby enable the plants of that order to indirectly draw upon tlio 
atmosplunle store of uneombined nitrogen. Attention had fr<Hj[uently 
been drawui to tln^se ijeeulinr nodular striicTurcs on the roots of clover, 
laX>iiies, beans, etc., notably, ])y Lachmaun in 1858, by Berkeley in 
18(13, and by Raiitenberg and Kiiehn in 18()1. Indeed, it was sug- 
gested by some of these writers that possibly th^^ nodules were con- 
nected in some w^ay with the taking in of nitrogen hy tlio jdants. It 
came to be a Widl-eslablisliod fact that there was a something that 
distinguished the manner of the nitrogen nutrition of leguminous 
idaiits from that of other idaiits. They were found to contain more 
nitrogen than it seemed i^ossible for them to obtain from the combined 
nitrogen of the soil and tho atmosphere in wliich they grew. 


WORK Oi? BACTERIA IN THE SOIL IN SUPPEYINU NITROGENOUS TOOO FOR 
LEGUMINOrS PLANTS. 

At the Beiiiii meeting of the agricultural section of lh<‘ Katurfor- 
scheiWersammlung, September, 188(1, the late Professor Ifellriegel 
read a paper disclosing results ivhicb have revolutionizc^d our idc^as 
relative to the nitrogen nutrition of plants, and "wliich sliow tho mis- 
takes and the blindly groping natiu’e of the exi)eriments onunKirat(‘d 
above. This paper throws a flood of light iqxiii the path to be fol- 
lowed by practical agriculturists in tho future. In short, Professor 
Hellriegel proved by evkhsiee wdiich lias been accepted by the entire 
scientific world that the root nodules of leguminous plants are eaus(Kl 
and inhabited by a species of bacteria; tliat those bacteria, by their 
symbiosis, enable the plants to indirectly feed upon tho practically 
unlimited and costless store of free nitrogen, which forms eight-tenths 
of the earth’s atmosphere. True, clover and other leguminous plants 
had previously been valued as soil renovators, but we ai’e now able 
to use Ihem wdth an understanding and a eonfidenec hitherto impossi- 
ble; with the liopo that by their use as green manure, as food for 



DELATION OE CHEMLSTUY TO AGRK ’ULTURE. 


249 


farm animals, and ns a source of niercliantal)lc prodm^e, avo may main- 
lain llie feililily of our fields, in ho far as llio element nitrogen is 
conccrn<‘d, witlioul the costly use of artifi(*ial nitrogenous manure, 
t;lie nitrogen <*omx)oiiuds of Avlii<*li will thereby l>e x>reser\*ed for other 
industrial needs. 

Theio is still some investigation needed to determim^ the most eer- 
tain and economical methods of insuring an abundant supply of the 
nodule bacteria in soils on which leguminous erox^s are to be grown. 
Nobbe and ITiltnerliave secured i)atents for the maunfaeture and the 
use of xnire culiures of several varieties of nodule organisms. These 
culliii'es are prex^ared on a commercial scale in Germany and x^l^ced 
on the market under the name of ‘"Nitragin, a germ fertilizer for 
leguminous crox^sf’ The value of these imejm rat ions has been inves- 
tigated by the (‘xp<‘riment stations of Eurox)<" and of this (‘ountry, but 
the results thus far obtained ar<^ eonflieting. 

WORK or BACTRllLV IN SUPPLYING NITROOENOUS FOOD FOR PLANTS IN <{ENERAL. 

AVe have to this x>oint only mentioiKKl the microorganisms that i>ar- 
ticix)ate in one method of nutrition of the leguminous iilants. We 
have yet to consider thos(‘ microorganisms which arc active in the 
Iirexiaration of the nitrogen compounds on wliich plants in general 
feed, including leguminous i^iants growing without the assistance of 
the nodule bacteria. It now ax)pears well established that combined 
nitrog(m, chiedy in the form of nitrates, is pra<*ticany the solo 
nitrog(‘nous food of agricultural xjlants in general. 

It is to b(‘ noted, however, that a method for enabling nonnit !‘oge- 
nous idants to draw tlieir sux)X)lyof nit rogoii from tlie atmosxohere has 
been brought to the attfuitiou of agricultural scientists during the 
last decade. The cultures of the organism for which this X)i*opcrty is 
claimed are manufa<*tured in Germany and sold under the name of 
‘‘Alinit.” The e.Kperimenls which have hitluu'to lieen made with 
‘‘Alinit.’’ as an agent for soil inoculation have not conlirmed the 
claims of Caron, the <Terman agriculturist, who disc<)V(n*('d the Baril- 
the orgirnism contained in ‘^Alinit,’'’ and the 
iuleresting xa'ojxnlies with which he credits it. Thm*e is, however, 
some exp(*rinH*ntal evidence, obtained in the lalxiratory, which is 
more fa^orahle to it. 

yincewo must furnish our agricultural idants in general with an 
abundant supply of nitrogenous x^laiit food, chielly in the form of 
nitrates, IIkut is no more important questio]i in agricultural science 
than that of the manner in which this is to bo done with certainty 
and with the greatest economy. Althougli the judicious introduction 
of leguminous systems of crop rotation and stock 

feeding may make the farmer independent of tlic dealer in eommex*- 
cial nitrogenous manures, it is still necessary t.o study with earn- 
estness the ihethods by which the supply of <*rude nitrogenous 
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compounds coniHinod in barnynrd inamircs and in orop residues are 
to be transtbrmi'cl into nitrates speedily and witli the h‘ast, possible 
loss. 

It has long* been a eoninion expevieuee that straw, manures, eti*., 
wli(‘ii iu<*orporat<Kl with arable soil, are foil jul to have disappt'artsi 
after some weeks or months, and that crops ihanted on the soil -o 
treated grow more luxuriantly than iii>on adjoining uiin)anure<l land. 
The agencies by which organic matter is thus destroyeil ami <dn»ngi d 
into plant food were not at all understood at the ])egiiining of tlie 
jmesent century. Some of the most important facts remained unknown 
until the eighth decade, and even now there are many points r(^{[uiring 
further elucidation. 

Tile first six decades of the century 'vvere siieiit in experinu'ids and 
disputations which served to determine the relations of microorgau- 
isni«' to the plicnomoiia of fermentation and find ion, ami to s<d- 
tl(* in the negative the mneh controverted (piestion in regard to tlio 
si)ontanooua gemwatioii of those organisms. In this conm^idmii, we 
must recall the uainesof several persons prominent in the com vo\ m-sy, 
or in tlie events which led ui)to it: The Ilollnmlcr Antoon \au Leu 
weuhotdc, ‘ ‘the father of mhu'ography,” wdio lived fioni 1</ 17 i?;L 
was th<^ first to observe minute organisms in ferimuiliiig and putH‘s 
cenilitiuids bj" means of the microscope; Net^dliam, 17ai, and JSp.il 
lansjani, about 1760-1770, who 'were ehamx)i(>ns pro and con, rcs[)(‘eb 
ively, of the theory of spontaneous gen<*ration; 8chultze, 1806, who 
first asserted tiiat the phenomena of putrefaction and i'enmmta 
tion arc induced by the microorg^uiisms ever j)resent in the air am] 
not by spontaneously created organisms; Schwann, 1836, founder of 
the science of jintiseptics, wiio Wiis another opxxment of the theory of 
si>ontaneous generation; Liebig, who asserted in 1836 and for many 
years after that Lamentation and juit re fact ion are not liiological phe- 
noniena; Seliroder and Duseh, 1853, who w^ere inventors of the umi of 
cotton w’ool for freeing a stream of air from mimuorgauisms; Lasleur. 
wdio, beginning the study of the qu<*st ion in response to a pi ofLuxsl 
in 1860 by the Paris Academy of Science, demonstrated that any sub 
stance w'hatever may be freed from the gernis of xiutndactiou hya 
suitably prolonged heating at a sufliciciuly high Uuupm'ature, and 
that the substances so sterilized wull maintain that condition indefi- 
nitely if the access of organisms from the air is provimted. 

This forms ihe starting point from wdiich has been doveloiied, by a 
host of workers, our knowledge of the organisms of putrefaction and 
decay, the changes which they wwk in the media in wdiicli tliey growj 
and the conditions which favor or hinder tlioir growth. It w^as early 
discovered that a great number of species of organisms is engaged in 
the destruction of organic matter in soils and other substances, and 
that the final products of the process are carbon dioxid, water, and 
ammonia, 'with some free nitrogen, and hydrogen in some cases. 
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T( (*ll-kii<nvn fact, ho'v\(‘Vei *5 that aiiiinoxiia doeb not a(‘eumu- 

lal Ma ai'ahle hoih lit aii}’ hiicli (j[UiUi1 itios as do nitrates, o,^peei^l^y 
tiiid i* ( oiidil ions Idghly favorahle foi* Iho jxlieiionLeiion of nilrlficalioiij 
a . in 1 ]h* artificial and iiatuj'al nitrate l)ed^, \rhi(*h were under ohsei*- 
y.ilion ill various parts of tlr' world. 

The next point of contention was very naturally tlu^ nature of the 
prf ‘.ces'y by which tli<^ nitroi^eii of ixaimoiiia is concerted into the form 
of nitrates under natural <*onditioTis. Allhou< 4 h Aliiller, in 1873, and 
J^‘lstenl ’5 as early as 18():3, had sug^Oslod the xios.^ibilily of its bidng a 
bltdog'n^al xdicnomenon or speeit^s of fernnuitation, the change Avas 
g(uiei\*dly regarded as a purely cheinl(*al one, probably Avroiight by the 
highly condensed oxygen supposed to exist in the interstices of the 
soil and of other i)ol*oiis substances. ThivS do Trine Avas oA^erthroAvn 
by the experiments of Schloesing and jVIunlz (1870), Avhich shoAved 
that nitrificatiou is intorrnpti^d b}’- the actiouof ant isepti<\s (chloro- 
form), and that the process can be started again by inoculating the 
luc'dium Avith a small amount of fresh soil. Th<*se experiments Avore 
S(son r(‘p ^aled and extended by the discoverers and by Waring! on, 
Soyha, and others. An additional iiroof {>f the fermentative nature 
of llu^ process of nitrification Avas found in the fact, tliat it was slopxied 
by heat Avhen apxdi^'^^ tR the manner in Avliich it is usually employed 
for sterilisation. During the next thirteen years (1878-1800) many 
AAm*k<n‘s took ux> the study of the nitrifying organisms, and much val- 
uable knoAAdedge relatiA^e to their xw>x>orties Avas obtaim^d, but the 
numerous attempts to satisfactorily isolate Iheiii and study them 
ax>art fi'oiu the host of other soil organisms AA^ero fruiness. Again, an 
unknown facTor rendimed futile the eltorts of some of our best cxx)eri- 
meubirs, as had been the ease in the investigation of the q^iestion of 
the iixation of free uitrox^en by agricultural x>lants, mentioned aboA^o. 
Tlie valuable method of gedat in-plate cultivation inAT*nted by Koch 
for the isolation of bacteria, Avas found to be inapplicabhs Indeed, 
jaimeroiis failures hul Frank, as late as 1887, to assert that there 
could be BO organism of nitrification, since no organism sex>arated 
from the soil Avas found to x^ossoss that property, in spite of the fact 
tlnd. numbers of expcriuientei^s had transferred the nitrifying ugent 
fr<.»n culture to culture, in liquid media, by the usual nietliod of inoeu- 
lation. It gradually became apparent that the organic matter liabit- 
ually used in the media emxdo^red in plate cultivations AAms unfavorable 
to the groAvth of the nitrifying organisms. Indeed, by rexieatedly 
reducing the proportion of organic matter used in the preparation of 
li<iuid media, in Avhieh nitrification proceeded satisfactorily, a medium 
Avas finally tried Avhich contained no added carbon other than that of 
the alkaline or earthy carbonates Avhich had been found necessary to 
neutralixo the acid formed by the process, and of Avhich an excess had 
li>e<in found to be detrimental. In this medium the process proceeded 
with the vigor normal for the liquid media hitherto found mosi 
favorable. 
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Iloro ilioiiwas tlic key lo tlio siUiation. Tlio organisms oL’ luirifica- 
lion <lo not. thriv <3 in llio j)resenee of an <‘xeess of organic matter. In 
181){) a new' investigator entered the field, a ^'onng Russian named 
Winogradsky. Ilis first triumph \vas in a satisfactory isolation of the 
nit rie organisms hy means of eullure ])latos eomposcKl of g(datinized 
silica, imx>i*ognated villi nutritive salts ai\d oarl)onat(^S 5 Init.nuide with- 
out any added organic malte.r whatever. Ills work upon the sul)jo<*t 
wa^ temporarily interrupted, but it is now in progress with one or 
inorci collal >ora1 ors. 

In addition to the above, there must be mentioned to comxdide this 
very brief skoteh of the history of the development of the knowl- 
edge of the phenomenon of nitrincation and of the organisms to whi<*h 
it is duo, the work of Warington, Frankland, Jordan and Richards, 
C-rodiewski, Burri, Biutzer, Ilartleb, Lawes and (.Tilbcrt, Dcdicrain, and 
others. The results of their joint labors teach us that in order lliat 
nitrification may be active in onr iields the soil must bo well aeratc^I 
by stirring or by improving its me<dianical condition; that a proper 
degree of moisture mu.st be maintained, and that excessive acidity 
must be inwented or destroyed l)y liming. Indeed, this fact explains 
inncli of the bcnethdal action that is known to attend the applicaliim 
of lime to arable land, and strongly argues in favor of a ju(li(dous 
extension of such use. The work of the Division of Chemistry has 
shown that the nitrifying organisms from soils from all xiarts of the 
country are uniformly highly susceiitiblc to the inimical action of an 
exees.s of acids in tln^ medium in which they grow. 

IXJCRlOUS son* BVCTERIV, 

We liavo still to consider a class of soil organisms which ai‘(‘ able 
under certain conditions to destroy a considerable iiart of tlu^lMme- 
iieial work <d‘ the organisms mentioned above by do(»onix)fisiiig tlie 
iiitrules contained in th<^ soil and returning tlu^ nitrogem in IIhmu lo 
the atmosphere in the form of free nitrogen. These orga.u isms arc 
normally present in soils and manures and upon crop n^siilmss, but 
only seem lo exmd their destructive pow<‘rs in thei>res<‘n<*e of siudi an 
excess of organic matter and under sindi deiinite conditions of aera- 
tion as seldom obtain in well-tilled soil of good quality and location. 
Some alarm was occasioned a few years ago by the announceiiumt by 
German investigators that allstablo manures should best erilmcci before 
applying them to the soil, in order to destroy thesi^. denitrifying ()rgau- 
isms, but this was not supported by subsequent investigation, nor is 
it generally regarded as good counsel, as the decomposition of the 
manure is delayed by such a i)ractice. 

CARE OP MICROOX-iOANISMS AS NECESSARY AS CARE OP CROPS. 

From the above statements the conclusion follows that the farmer 
must care for the microscopic organisms growing in his soil, maniu’e 
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X>it8, and compost; lioaps, as wcdl as give iineeasing alteiiliou to llie 
crops wlucli make tlieir appeals directly to Ills unaided It may 

bo well to add, liowover, that the best interpretation of the experience 
hithindo gained is that the fanner should seek to make his soils 
a highly favorable hoin<3 for the organisms he wishes t<) thrive lliere, 
rather than attempt to transxilant them by ‘‘soil inoculation.” The 
rai)idity with which most organisms multiply and their extremely 
wide distribution show that they ai*o sure to follow their favorite food 
and other conditions of grovvdh sooner or later. It may of course be 
true in many cases that time will be saved by inoculating the soil or 
seed with the organism desired. 

The same principle should govern end(mvorh to eliminate organisms 
whicli are found to be unfavorable. 

AGRICULTURAL CHEMICAL TECHNOLOGY. 

Chemistry lias done much to promote the progress of agriculture 
ill tlie line of chemical t(*chnolog3^ Grood markets for farm products, 
as lias ah*ea<ly lieen stated, are essential to progress and jirosperity. 
]\Iany(d' the raw materials imoducisl upon the farm enter at once 
into manufacture, and their value on the market largely depends 
111)011 the demand for manufacturing x)Ri*pcses. The xirincipal agri- 
cultural cdioniical industries are starch and glucose manufacture, 
sugar manufacture, wine making, brewing, distilling, tanning, and 
fertilizer maiiiifa(durc\ In all these industries chemistry plays a 
leading part. 

STARCH MAX Ur AUTURE. 

In the making of starch, chemical science has brought the utiliza- 
tion of the by-products to such iierfectioii that the value of these 
products alone more than pays the wdiole expense of manufacture. 
Tliis fact enables the producers to jmt the starch upon the market at 
a x)i‘ire far below what would be x>ossible if cliemistiy bad not come to 
tho aid of the industry. Tlius, a vastly greatiu* dcunaiid for tlio raw 
materials of which starch is made is secured. In Europi) x^otatoes are 
tho xiuueipal source of starch, while in tho TJiiit(^d States iiidian corn 
is i)ractically the solo material of economic imx)ortance used for this 
purpose. It is 1 rue that in Maine there is a large industry devoted to 
the manufacture of starch from potatoes, and a few small factories 
are found in other parts of the country, notably Michigan. The total 
quantity of starch, however, made from potatoes is extremely small 
when compared Avith the product from indian corn. In the manu- 
facture of starch from indian corn <dicmical problems of the greatest 
importaneo are involved. The presence of nitrogenous matter in 
stai’ch is undesirable, and the separation of the starch in the indiah 
corn from the nitrogenous materials is of the utmost consequence to 
successfid manufacture. By chemical xu’oeesses, joined with mechan- 
ical ingenuity, this sex)aratioii is now eirectod in such a way as to 
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leti\o Hie iiitrogouoUvS iiiiitlors iii a st<xt<' suitalilo for atiiuuH fotxl 
Thus, while, on the one hand, the slavcli of the iinlian eorn is ohiaij^nl 
ill a praotic'ally i>uro sUitt*, on the other, the waste prodinHsare k ^ - 
er(*(I in the lonn of cattle food of high nutritive value. Ag‘!iii, th(^ 
gei'ins <if hulian corn are coiiiDosed clii<3fly of oil ainl pnhi'iu nuuliu*. 
These are also separated in the proeess of jnauufaelure, thiM>Il is 
expressed, and the residue forms a food extremely rich iu ]>roUij, 
ainl valuable both as a cattle food and as a fortirisser. The oil it '-(‘If, 
by chemical XJrocesses, is prepared for various purposes, aiuoiig o'h(u-s 
for the nnmufacturo of a material rescmhling rubber. ^Vll tlics*^ 
results have been accomplished by the application iti a practical way 
of the principles derived from chemical investigations. 

aLUC'Osn MANUFACTURE. 

The manufacture of glucose from starch is a chemical pr()c<‘'.^ ]iiire 
and simi>le. In cliemical shidics it wms (nirly discovered that w lien 
standi was submitted to the action of certain ferments and achls it 
was"^ converted into sugar. This is the iirineiplo upon xvliicdi th(‘ 
manufacture of glucose rests. Formerly vsulphiiric acid was (‘hi(dly 
employed in xu*oducing this hydrolysis. At tlio xircsent tim(‘, liow- 
cx(U*, hydrochloric acid is more commonly used. The starcli iu th<^ 
form of a thin paste is subjected to the action of dilujLo liydroehlorit* 
acid under pressure. In a few moments the starch is converted iiilo 
a mixture of dextrin and dextrose, in which condition it is used for 
the manufacture of the liquid material knowm in commerce as ‘‘ glu- 
cose.'’ A longer treatment with hydrochloric acid converts the dex- 
trin into dextrose, and this is the form in which It is used ui lh(‘ 
manufacture of a solid sugar known as ‘‘grape sugar.” AfttM* IIk' 
conversion is eomi>leted, the hydrochloric acid is nciitraliz<‘d willi 
soda, forming a little common salt, which d<Kss not iiit(u*f(*r<i with the 
Use of the glucose and gi*ax)e sugar for tlu^ l)iirpos<‘s for wliich lla^y 
are used, 

S U< L\ R MAN U r VC T U n E . 

In sugar manufacture we see even a nioi*o imxmrtant utilizatioji of 
chemical knowledge. Especially is this true of the hect-sugar indus- 
try. By means of chemical studies the sugar beet has been developcvl 
fiom the common garden beet, containing only 5 or 0 per of 
sugar, to its present condition of a root conUtining from iii 1 o 1 (> im* (‘cut. 
This great improvenient has been secured solely by the aid of eh< m- 
ieal science conjoined with the highest skill in practical agriciillure. 
1)1 the process of manufacture, however, chemical science has been 
even more successful. Beet juices, on account of their composition, 
present greater difftculties in manufacture than the juice of sugar 
cane. Without the aid of chemical science the present status of beet- 
sugar manufacture would have been impossible of attainment . I’hus, 
through the exertions of chemistry, an industry has beem established 



RELATIO^T OP CHEMISTRY TO AGRICULTURE. 255 

which has made a profound impress upon agriculture in general. 
Ilegious wliieh arc devoted to beet culture are everywhere known as 
Hi )se in wliieh the liighest form of scientific ag'ricultiir(3 is practiced. 
aVrouud tlio bcM^t factory arc naturally grouped vast dairy interests, 
\vhero the cattle are fed upon the pulp from tlie diffusion batteries. 
Tiicenlturo of heels imidies the application of those principles of 
agricultural chemistry which secure an increase of the soil fertility. 
Tvery beet field, therefore, becomes a prac^tical experiment station, 
where the best forms of agriculture are taught. All crops receive the 
I'CHefits of this higli culture, and thus, in these applications of the 
prhu^iples of x> radical agricultural chomistry, tlie general welfare of 
the agricultural interests of the community is secured. Perhaps there 
is no other instance in chemical technology whore the apijlication of 
scacntifie principles has proved of such signal advantage to t he progress 
of agriculture. 

WIKE MXKINCl. 

Wine making rests also largely upon chemical principles. In grapes 
we iind hii‘gG quantities of sugar combined with organic acids, of 
which tartaric add is the chief, coloring matters, tannic principles, 
etc. The i)roduetion of wine of fine flavor consists in securing the 
fermentation of the sugars of this mixture with appropriate ferments 
and iiiider carefully controlled conditions of temperature. Only 
througli the most careful chemical control are the most favorable con- 
ditions maintained. Consciously or uucouseiously, the wine maker 
is a i^ractical chemist, and under the influeuce of modem research 
th(^ scieiitific principles of wine making are very much more firmly 
established and more easily practiced than they were before the con- 
ditions under wliich wiiie is produced were thoroughly understood. 
In winemaking (jhemistiy also exercises an important fuuclionin the 
iitilizaliou of the by-i)roduds. The tartaric acid x)rescnt in graiH-s is 
very valuable in cominorce, forming, in combination with x)otash, the 
wel l-kno wu substance cream of tartar, which is so ext ensi vely <unployed 
in the maiuifacturo of baking powders and for other purposes, by 
the appli<*iitiou of the principles of chemical technology to the residiu^s 
of tlie wine i>ross and to the incrustations which form upon the vats 
the cream of tartar of commerce is secured. 

BKEWING. 

Brewing is also largely a ehemicjil science. The chief i)roblem in 
the brewing industry is that of fermentation, and the development of 
bu’inontation has been due solely to the researches of chemists. In 
the brewing industry the first object is to convert the starch of the 
cereal into maltose and subsequently to change the maltose into 
alcohol by fermentation with yeast. By the researches of physiological 
chemists, it was dis(*overed tliat the activ<‘ princixdcin the conversion 
of starch into sugar is an en/ymic foruiciit commonly called diastase, 
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■wliieli ih developocl in barlo3M)y germination. This ferment rapidly 
converts stareli into maltose, the conversion often taking place within 
a f(‘w minutes. By the researcln^s of Pastimr ami otlnn- dist itiguished 
chemists, the metliod of producing pure (niltures of yi^ast was estab- 
litelied. It is important, in order to secure a line flavor to the finished 
product, that the ferment be as pure as possi\)k\ It is Unis seen that 
in the chief problems which underlie the brewing indnsfiy <'heinistry 
lakes a leading part. 

DISriLLING. 

The industry devoted to the manufacture of alcohol, whisky, and 
brandy is also chiefly of a chemical nature. The distilling industry 
naturally follows after the brewing industry. The manufaelure of 
alcohol from starch may be described as the same in both indiistrie.s. 
After the alcohol is formed it is separated from the mash by distilla- 
tion. In spite, however, of the great(‘St eare in the seh^clion of yeasts, 
several varieties of alcohol as well as of organic afdds are formed 
during the process of fermentation. After the distillation is lhiish(‘d, 
therefore, the separation of common alcohol from tlie impurities with 
which it is naturally mixed ])ecomes a difficult elunnical probhuu. 
The progress which has been made in this line, however, has boon so 
great as to render the x)roduction of x)uro alcohol on a <*ommoi*(*ial 
scale an industrial inmceeding of great magnitude. Chemical pilnci- 
ples also of the utmost im|;)ortance underlie the production of whisky 
and brandy, duo to the elimination of objectionable alcohols by means 
of oxidations produced by storage under proi>er conditions of tempera- 
ture and in suitable vessels. The whole process of aging a whisky or 
brandy or wine rests exclusively upon the proper conduct and control 
of the chemical reactions which take idace. 

TANNING, 

The hides (at least iiidireelly) and also the principal j>iU‘t of fhe 
materials used in the imoecss of tanning an» })ro(lucls of tln^ soil. 
Chemical technology has shownthat inlhei)rocess of lanning tln^ gela- 
tinous matters of which hides are eompoMHl are impr(^gnat(Ml wifli 
tannic principles in such a way as to change their iialiu*<s rendering 
them insoluble in hot or cold water, resistant to atmospheric influ- 
ences, flexible, and histing. All these conditions are obtained by 
strictly chemical processes which have been carefully work<‘d out. 
The relations of gelatin to tannin have been ma<lo the sul)jo(*t of tlie 
most careful chemical I’esearch. In like manner the utilixat ion of the 
tannin-producing forests has been rendered much more cconomi(*al. 
Formerly only the bark of tlie oak, the hemlock, and the chestnut 
was employed, but chemical science has shown that mixed with the 
fiber of the wood itself are tanning properties of a high value. In 
canaigre and other plants, chemical research has discovered souvchjs of 
tannin that will take the place of tan bark, in llie (luost of which vast 
forests have been destroyed. Chemical technology has also taught the 
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method of extraidiiig from the ])ark and the wood their active princi- 
ples, thus (tabling dealers to transport the tannic principles in a 
condensed slate and at a greatly reduced cost for freights. Almost 
all llie great tanning industries of the country at the i)reseut time 
employ skilled chemists, and in many instances these chemists are 
director^ of tlie factories, 

FERTILIZER MANUFACTURE. 

Perhaps cliemical technology ha.s rendered agriculture no other 
servii^e so valuable as that which it has given in the development of 
the fertilizing industries of the world. The vast deposits of plant 
foods wliicli occur in South America in tlie form of nitrate of soda, in 
Germany in the form of various combinations of potash, and in this 
country in deposits of mineral phosphates are made useful to agricul- 
ture only tlirough the intervention of cliemical technology. The 
earths saturated with nitrates in South America are treated chemic- 
ally and tlie fertilizing princiide obtained in a eondensod form, mak- 
ing their e(‘onomic transportation possilde. The compounds of potash 
obtaiiKHl in the mines near Stassfurt arc siibjeetc<l to chemical treat- 
ment, wlierehy the i>otash salts are concentrated and obtained chiefly 
in tlie form of sulphate and chlorid. The vast deposits of mineral 
phosphates furnish abundant materials which arc subjected to treat- 
ment chiefly with sulphuric acid, and thus xjhosphoric acid is secured 
ill a soluble form suitable for absorption by the growing plant. The 
wastes and offal of the cattle pens and abattoirs are collected and 
treated ehemically and the nitrogenous and other fertilizing materials 
they contain secured in merchantable shape. Bones arc subjected to 
mechanical and clKunical treatment in order to render their phosphoric 
acid quickly soluble. Cliemical teclinology has even established an 
intimate bond of union between agriculture and melalliirgy. Iron 
ores that a few years ago were totally unfit for use by n^asoii of the 
large amount of phospliorus they contained arci now converted into 
the flne>st steel by now chemical processes which at (he same time 
secure the pliosphoric acid in the form of basic jiliospbatic slags, con- 
sidered one of the most valuable phosphatic manures in use. 

RELATION OF CHEMICAL TBCUNOLO<4Y TO UENERAL AORICULTURE. 

Ill the above ways, the science of chemistry has offered to agricul- 
ture stores of plant food which a few years ago were totally inaccess- 
ible and useless. These stores are practically inexhaustible, since 
chemistry lias shown that the atoms of plant food which are thus 
emiiloyed in the nutrition of the plant return after their cycle of life 
to the mineral state, only again to be made available for human 
nutrition, Cliomistry in it.s relations to the technology qf fertilizing 
materials has pointed out the way for indofinitely increasing the fer- 
tility of tlie soil and of laying forever the specter of starvation, which 
has so often heeu raised to threaten the future of mankind, 
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It Ihiih seen that chemical technology, while not directly con- 
CiH'iied with the tillage of the fields, has done a wonderful work in 
e?>lal dishing agriculture as a scientific profession and ajssiiri ng ils 
fiitiiie against the principal dangers which inenaeo it. 

The Debt qp Ai^eioulture to Chemistry. 

•w* 

The foregoing sketch of the relations of chemical reseip*ch to the 
j>rogress of agriculture during the i^ast hundred years prese** .s an out- 
line view of the status of this industry and its debt to science at the 
elof>c of the nineteenth century. The true eoini)osition of the soil and 
its ridiillons to pl.int growth are now known. The methods of utilizing 
plant food and of conserving it for the coming yeai*s have been fully 
ostahlidied. The principles of plant growth and the chemical changes 
allending it are iinderslood. The laws of animal nutrition liavc bi^en 
expcn'iiiienlally elucidated, and by their application great economy iu 
tln^ use of nutrients is effected. The methods wh(M*eby organic niti'o- 
gen is prepaied for plant food have been r('^ealed, and some of the 
ways in which atmospheric nitrogen enters Into organic combination 
ar ^ liiai-ked out. The application of the principles of chemical badi- 
ntdogv to the elaboration of raw agricultural products has added a new 
value to tlie fruits of the farm, opened up new aveuucs of prosp(U'ity, 
and developed new staple crops. 

The closing of tin- century sees in this country an endowment for 
agricullural rescareli vdiich excites the admiration of the whole civi- 
lized M(»rld, and a study of the personnel of tlie seieutific corps shows 
that fully half the amount exi)eiidecl for strictly scientific inves- 
tigations has been for chemical studies. AVe find clicmistiy inli- 
niaiely assoeiated with nearly every line of agricultural progicss and 
pointing tlie way to still greater advancement. 

AVhen we contrast the<‘Oudition of agricultural chemical knowliMlgo 
which now obtains with the nebulous, empirical, and iliogi(*al 1Ins)ries 
which characterized it one hundred years ago, the dihlan(*e we have 
traversed seems indeed Imig; but we should not forget tliat wo are 
still only on the threshold of knowledge. The acliievemimts of iihe 
next century ought to surpass those which the past one looks upon 
witli pride. 

To liiiu who writes the story of the progress of agriculture as influ- 
enced by chemical research during the twentieth century may come a 
feeling of pity for the ignorance which now surrounds us; bul he will 
at least accord to our workers the merit of binng emancipated from 
the slavery of opinion and the worship of authority. lie will certainly 
say tliey were patient, industrious, and truth loving. To the leaders 
of progress for the next century we commit our unfinished work, con- 
fident of their integrity and hopeful of the good which they will bring 
to mankind. 



A REVIEW OF ECONOMIC ORNITHOLOGY IN THE 
UNITED STATES. 


By T. S. Palmer, 

Assiitioiit Chief of Biological Survey. 

Intkoduction. 

Eoonomic ornithology has been defined as the study of l)ii*ds from 
the standpoint of dollars and cents. It deals with bij*ds in llieir rela- 
tion to agTieultixrej horticulture, trade, and spoi't ; it trc^ats of sp<‘ei(^s 
important to the farmer, the fruitgrower, the game dealer, the milliiuM-, 
and tlie sportsman; in short, it is the practical a])pIi(miion of tlu) 
knowledge of birds to the affairs of everyday life. Tlio study of the 
relations of birds to agriculture is as intricate and difficult as it is 
bi*oad and comprehensive. Its successful prosecution presupposes 
not only an accurate knowledge of classification, distribution, migra- 
tion, and habits, but also an ac<iuaintanee with the measures whhdi 
have been adopted for the preservation of useful or the destruetion <;f 
noxious species. Theoretically, it should l)o one of the first branches 
of ornithology to receive attention; in reality, it has been one of the 
last. 

DEVELOPMENT OF AMERICAN ORNITHOLOGY. 

The history of American oriiilhology may be traced ba(*k to the 
middhi of tlie sixteenth century, but for one liundnal and lifty y(mrs 
the references to birds consisted of little more than fragmentary notes 
in the writings of early explorers and colonists. In the eighteenth 
century several important works appeared, the principal one bidng 
Mark C^atesby’s great work on the “Natural history of Carolina, Flor- 
ida,” etc., x>nl>lished in 1731-1743. One hundred and thirteen vspecios 
of birds were described and figured, and the platiCS formed the basis of 
many of the species described by Linnmus a few years later. Imx)or- 
tant contributions were also made by Edwards, Forster, Latliam, Ilar- 
tram, ilearne, and Barton. Bartram’s “Travels through North and 
South Carolina,” 171)1, marked the beginning of the distinctively Amer- 
ican school of ornithology, and Barton’s “Fragments of the natural 
history of Pennsylvania,” 179’9, was notable as tlie first exelusiv(dy 
ornithological book published in this country. 

In the nineteontli century three names, Wilson, Audubon, and 
l|aird, stand out. with such promlnen<ie that they mark epochs in the 
devoloi)ment of thescience. Wilson's “American omithologj-,” 1808- 
1814, laid the true foundation of ornithology in the United States; 
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AiuhibonV of AnieHoa” and ^‘•Oniithologioal biographies,” 

1827-1839, occupy a hold entirely alone, and Baird’s ''Bii’ds of North 
Aiu(M-i<‘a,” 1858, published in conjunelion Mulh Cassin and Lawreiu^c, 
made a great advance in all that relates to classihcation and nomen- 
clature (the technical side of ornithology), and exerted a 'wider influ- 
ence x)erhai)s than any previous work. In the meaiitinie the activity 
of travelers and explorers had added importaid contributions. Tlie 
exi^editions of Lewis and Clark across the continent in 1801-1809, of 
Long to the Eocky Mountains in 1810-20, and of Franklin to the Polar 
Sea; the travels of Douglas, Nuttall, Townsend, Maximilian, Audu- 
bon, and others; and, finally, the expeditions of the Pacific Railroad 
surveys <jpened up nianj' new fields and brought to light a host of new 
birds from i;)re> iously unknown regions in the West and North. The 
publication of Baird’s work was followed almost iinmedialel}” by a 
rapid increase in ornithological literature. The number of workers 
multixdied, and their contributions can ered the whole field, from the 
brief dcscrii)tion of a new species to elaborate faunal lists and com- 
pivhensive modern manuals, like those of Cones and Eidgway, which 
iuclinle all the birds of tlu‘ continent from Mexico to tla^ Pole. Tn 
1889 the organization of the American Ornilhologists’ Cnion (an oul- 
gro^\t]i of the Nuttall Ornithological Club, formed ten years pi‘e- 
vioiislj) brought the individual v\mrker& in touch with one anotlier 
and ga\o a new impetus to North American ornithology. The union 
prepared a code of nomenclature, which found general acceptance 
among zoologists, harmonized eonhieding s3"stems of classification, 
and published a new check list of ])irds. It stimulated research in 
eveiy I )rauch of ornithology", and by means of its journal, 

“The Auk” (now in its seventeenth volume), X)rovided a plac(^ of 
publication and brought together in one series a large number of 
papers which otherwise would have b'^en widedy" scattere<l. 

Since the beginning of the century the field of Nortli xVmeri(*an 
ornithology has been extended from tlie Atlantic States to t lie Pacific, 
and from the Mexican boundary" to Alaska and Gi*eenland. The 
list of birds has increased 4tM) x>^** cent, as shown by" tlie niimlKU* of 
speeit^b recognized by" different authors: Wilson, in 1814, described 
278 species; Audubon, in 1844, increased the list to 50G; Bail'd, in 
1858, recognized 738; Cones, in 1873, 778 sx^ecics and siibsx)e<des; 
Eidgway", in 1880, 877 ; the ^W’heck list ” of the American ()rnithologists’ 
Union, in IShO, 951; and the additions since made have increased the 
number to about 1,125. 

Compared with the activity" in systematic work, the record of economic 
ornithology seems meager. The labors of American ornithologists were 
naturally directed jat first to the discovery and description of new 
species and the acquisition of facts regarding their general habits and 
distribuiion; little attention was given to economic questions. Many 
notes concerning the food of birds may be found in the writings of 
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■\Vilson and Audubon, but there is little of importance outside of the 
works of those aul hors before the middle of the present century. The 
history of economic oinithology maybe eonveniontly considered under 
three lioads: (1) Investigations as to the value of birds; (2) coinincr- 
eial uses of birds; (3) measures for the dost r net ion, preservation, and 
introduction of important species. 

Investigations as to the Value of Birds. 

The pj‘actieal study of ornitholog}’- began to attract attention about 
18o0, and sevei'al papers appeared in the reports of the agricultural 
societies of Illinois and Ohio, as well as in the reportsof the United States 
Commissioner of Patents. The character of some of these early con- 
tributions is indicated b}’^ such papers as Le Baron’s Observations on 
the birds of Illinois most interesting to the agriculturist” (18r55), IVal- 
ford’s “Importation and protection of useful birds” (18 j 5), Holmes’ 
“Bird^j injurious to agriculture” (1857), Kirkpatrick’s “Hawks and 
ovls” (1858), and Dodge’s “Birds and bird laws” (1805). Between 
1800 and 1863 Dr. J. A. Allen pi*epared a series of twenty-live popular 
bird biographies entitled “Birds of New England,” designed to inter- 
est farmers in common birds. In 180-1 Elliott published an extended 
article on “Gamebirds of the United States,” and during tlie next 
four years Samuels contributed three papers devoted largely to the 
birds of New England. 

COMMENCEMENT OF INVESTIGATIONS ALONG MODERN LINES. 

The fii'st investigation along modern lines seems to have been jnado 
b}" Prof. J. W. P. Jeiiks, Avho, in 1858, studied the food habits of the 
robin and examined a considerable number of stomachs, eolloeted at 
frequent intervals during the year.^ Between JMareli and September 
specimens w<u*e collected Avoekly and some of the time daily. Stomachs 
taken in ]\[arch and April contained only insect matter, tK) i^er eent 
consisting of the lavvm of crane flies {Bibio tdhipewiiii). Prom May 1 
to Juno 21 Bihio larvm disappeared, but were reidaced by a varicMy of 
insects, including caterpillars, elatorid beotlos, and spiders. Prom 
late June to October Ibe stomachs contained strawberries, cherries, 
and other fruits, but after October the vegetable diet was discarded 
and replaced by grasshoppers and orthopterous insects. The few birds 
which remained during the winter fed mainly on bayberries {Mijrica 
eerifera), privet berries {LiguUrum i^idgare), and juniper berries 
{Jiiniperus com minim). 

By a curious coincidence an experimental investigation of the robin 
was made in the same year (1858) by Prof. D. Treadwell. Two young 
birds, caught about June 5, were kept in captivity for the purpose of 
noting the amount of food eaten and the i =»to of growth from day to 

* Trans. Mass. Hort Soc., 1S50. 
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day. One oC the birds died aiier tUree days, but the other remained 
tinder ob'^evruiion for thirl j-iwo days, tvlion it had atlaiuod full size. 
“The fame of this robin has exleuded ov<m' both hemispheres,” Its 
capacity for tvorms seemed imlimitod. On the fourteenth day the 
tvornis eat<*n numbered GS, and their treight amounted to 41 x)(n’ cent 
more than that of the bird, while their length, if laid end to <uid, 
would have measured 14 feet. Treadwell estimated that a jmir of 
robins feeding a brood of four young at the rate averaged by this bird 
would have to collect 250 worms per day — an intei'estiug illustration 
of the qaaniitj" of food consumed during the breeding season.^ 

In 1S73 Prof , Samuel Aughey's classical pax^er, “ ISTotos on the nature 
of the food of Ihe birds of Nebraska,” appeared in the First Annual 
Peport of the United Stales Entomological Couimibsioii. It included 
olwervuuonh extending over a x^oriod of thirteen years of 90 difTorent 
sx>eci<*s and an examinntiun of more than GoO stomachs. The stomach 
euiitonls were merely sfumrated into grassliopx)Oi*s, other insects, seeds, 
and miscellaneous, and the number of grasshox>x>ers was given in each 
case. The rei>ort veas the most extensive contribution to economic 
ornithology thus far xinblished, and showed lliat grass]iopi)ers, wlnm 
abnudaiil, be<*ome the xn*ineix>al food of insect-eating birds, and that 
they are largely eaten even by water lairds. 

In the meantime two entomologists hud publisluKl their A'iews on 
tlie relative value of birds and predaceous insectr> us insect destroyers. 
I>. D. Valsh, State entomologist of Illinois, declared in 1807 that 
unless a bird destroyed at least thirty times as many noxious as bene- 
licial insects it could not be considered a x>Eblic benefactor.^ The 
fallacy of this view was showm by Forbes, in 1880, in his “Interaction 
of organisms,” and later by W eed.^ In 1873 ]\L Edouard Perris <*all(Ml 
attenlion to the harm that birds might do in destroying parasitic 
liymonuptera, and stated that the ulilily of a bird d(*x^endcd on how 
iiuiiiy injurious insects it destroyed^ usually an unknown quantity. * 
Forljcs published a translation of this x>ax>er^ s^^ven years latm‘, thus 
bringingit prominently to the notice of American ornithologists. 

A PERIOn OF NOTABLE AUTANCE IN IJsW’ESTIGATIONS, 

A iKitable advance wms made in 1880 ]>y Prof. S. A. Forbes, wlio 
lirst called attention to the relative value of tho three methods of 
investigation now in general use, namely: (1) Field observation; (2) 
exiieriinents on wild birds recently caught; (3) examination of stom- 
achs in the laboratory. He also divided the food into three categ<>ri<‘s — 
injurious, neutral, and beneficial. Forbes's attention was confined 

^Prnr, Boston Soc. Nat. Hist., TI, pp, 396-399, 1859. 

^Practical Entomologist, T'' pp, 44- tl, January, 1807. 

*Proc. Fourteenth Ann. M • .Soc. Promotion Agr. Sci., pp. 70-74, 189^, 

*Bull. Mensnel Soc. Aedim -^nns. a 1S73. 

^Amoricau Entomologist, lii, px) G9 and 90, 1880. 
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mainly to llirushes, Avrcns, and bluebirds^ of wliick lie c‘xamiiiod 320 
siomachSj representing 9 species. ITis paper on the ‘‘Food of birdb,” 
prinleded in tlio Bulletin of the Illinois fatale Laboratory of Xalniul 
History in 1880, is a model of thorougimess, and still lemains the ]>o>t 
report published on the food of the robiin A seeond x)aper on “The 
regulative action of birds upon insect oscillations/’ b'^-^3, 

was devoted mainly to a discussion of the question wli(4her in:»e<div- 
orous birds neglect their usual food for the sake of other insoets 
which are unusually abundant, and a number of birds wore colloeted 
during two successive yeai*s in an old orchard badly infested witli 
cankerworais. These insects had attracted birds c/f the most varhMl 
character and habits to the orchard. An examinat ion of Lf G si omaclis, 
representing 3G species, showed that 35 per cent of tlie food consisted 
of cankerwornis. 

A]>out the same lime appeared an elaborate investigation of ilio 
‘‘Economic relations of Wisconsin birds,” by Prof. F. ILKing.^ Ill is 
report was chiefly remarkable for the large number of stomaelis 
examined, more than 1,600, representing about S3 species, and the 
attempt to show graphically the percentage of the various eleimmis of 
the food. It was the most extensive investigation thus far under- 
taken, but many species were represented by too small a number of 
stomachs to furnish satisfactory conclusions, and like Anglioy’s work 
in Nebraska, the identifications were rarely carried out in detail. 

In Pciinsylvaiiia Dr. B. H. Warren has paid much iillentiou to the 
food of birds, and lias published the results of an (*xamiuaiKm of 
2,084 stomachs, chiefly of grackles and birds of x>rey, in his ‘'Bii’ds 
of Pennsylvania,” 1880. He has given special alleution to the eco- 
nomic relations of hawks and owls, and in his re^joils as Stal<* zoolo- 
gist and his ‘‘Enemies of iioultry,” 1899, lias shown Hie evil results 
of the Pennsylvania “ scalp act” of 1885. To his energy is due much 
of the credit of exposing the evils of bounty legislation oji liirds. 

Tlie ileHtrn(*tion of Inixis and the causes of the diuuvaso iii Innl life 
have l)eeu the sulijeet of spiicial study by Ilornaday, who xiiiblislu'd 
ill LS98 an iiiqiortaiit paper entitled “The dcsstrudiou of our birds 
and mammals.”® 

SiiH'i^ lS8Goeoiumu<{investigalionshavebeeii carried on chiefiy with 
Slate or f<3deral aid, and comparatively litUo has been iiiulertakeii by 
private individuals, except along special lines. Kefetenee .should 
here be made to the w'ork of Forbush in connection witli the gipsy 
moth commission of Massacliusetts; to the dolaih‘d study of tlio food 
of the robin by AVileox, \yho examined 187 stomachs collected during' 
spring and summer;® and also to the studies of Prof. CMareneeJM. 
Weed, of the winter food of the chickadee (based on an examination 

AVis, Gcol, Snrv., I, pp. Dl~Gt0, 1882, 

'Second Ann. Ibpt, N. Y. Zool. Soc., pp. 77-126. 1^06, 

Ohio Agr. Expt. Station, pp. 110-129, 1892. 
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of 41 vslomaelis) and tho habits of the ohiRpinji spai*ro\\ in feeding 
its yoniig.^ 

The important researches thus briefly noticed include four iuvesti- 
gMtiuns on tho robin, an examination of G30 Xebraska birds, somo 
4r>() Illhiois birds, about 1,600 Wisconsin birds, and an invebligation 
of 2,084 birds of prey, graekles, and other species in Pennsylvania, 
compribing in all more than 5,000 stomachs. 

WORK OF THE BIOLOGICAL SLRVEY. 

EtoT iELISH^^^^T OF THE DH ISION. 

One of the most imxiortant results of the organization of the Ameri- 
can Oniilhologibtb’ Union was the imx>etns given to the study of eco- 
nomic ornithology. Committees on the English sparrow, bird migration, 
and geographical di>siribnlion nere appointed at the first meeting, and 
elaborate investigations were at once b(‘gun. The work, however, had 
been planned on such alai'ge scale iluit it soon outgrew the resourees of 
tho connuitieoSj and at tin* second annual meeting of tho union it w'as 
determined to xiresent a memorial to Congress to secure an apxiropria- 
tion f<n* (continuing it. The rcdaliou of birds to agriculture is so intri- 
cate and the thorough study of their food so difticult, on a<*couut of 
the amount of time and material reexuired, that investigations td' this 
kind are ordinarily beyond the means of x>i*ivate individuals, and aro 
entitled to (Tovernment &iipx30rt. In recognition of the impoi‘tan<*e of 
the ^\ork, Congress granted an apiiroxiriation of 85,000, to ])e exp(unled 
under the Division of Entomology of the Dexiartmeni of Agriculture, 
and on July 1, IbSo, established a S(‘ction of economic ornithology. 
Under the direction of Dr. C. Hart Morriam, investigations wore out- 
lined on a broad scale, to include tho ‘'food habits, distribution, and 
migrations of North American birds and mammals in relation to agri- 
culture, hortieultur(s and forestry.’** A ^^ear later the section ]>ecain.o 
an independent Division, and in 18 ‘j 6 its name ^^as chaiig(vl])y ('ou- 
gress to the ])road(U‘ title of Division of IMological Survty. 

FlUST rULLIL iTiONs OF TriE I>IVlsIOV, 

Upon tho orgauizatioii of the Division of Oriiil hologj’ and Mam- 
malogy, the data eollected by several of tlie eomniitte(*s of the Anu'ri- 
ean Ornithologists’ Union were turned over to it and formed the basis 
of its first t\\o bulletins. The notes on distribution and migration of 
birds were published in lb88 tinder the title “Bird migration in tho 
Mississippi Valley,” and the report on the “English simrrow in Amer- 
ica” appeared in the following year. Tlio latlerreport contained a full 
account of the sparrow and its introduction into tlie United States, its 
depredations on crops, and recommendations for destroying it, or at 
least preventing its increase. Special attention was calleil to the 
desirability of legislation permitting the destruction of the bird. It 

‘ Bnlls. 54 and 55, New Hainpshiie Agr. E-^ept Station, 181)8. 
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is iulorestiiig to note lliat at tlio time the bulletin was issued the 
Eiigiisli sparrow was praotieally proleeted bylaw in 1 wenly~lwo Stales, 
although Ohio and Michigan had taken vsteps to extenuhiate it, while 
now most of the States have withdrawn proleetioii, and Illinois, ]Michi- 
gau, Ohio, and Utah have vainly athuiipted to destro}" the pest under 
the bounty system. 

FUNCTIONS OF THE DIVISION FllOat THE STANDPOINT OF ECONOMIC OENlTilOnOGY. 

From the standpoint of econonim ornithology the Division may be 
said to have three functions: (1) To determine as accurately" as possi- 
ble the food of birds of economic importance; (2) to act as a court of 
appeal to investigate complaints eoncerniiigdepredations of birds on 
crops; (3) to diiliise th(‘ results of its work and educate the public as 
to the value of birds. In studying birds’ food dependence is placed 
chiefly on examination of stomachs to ascertain what has been actu- 
ally oaten. Stomaclis are collected in diiTereni localities at all seasons 
and in sufficient numbers to show clearly the character of the food. 
The stomach contents are examined microscopically and identified 
by comparison with reference collections of seeds and insects. This 
laboratory examination is supidemonted by experiment and field work. 

INVESTIGATIONS EEGARDINCJ SUPPOSED INJUl^IOUS BIRDS. 

Species popularly considered injurious, such as hawks and owls, 
the crow, blackbirds, Avoodpeckers, and blue jays, received attention 
ilrsf. A report on hawks and owls was undertaken by Dr. A. K. 
Fisher, one on the crow by Prof. AV. B. Barrows, assisted by IMr. K, A. 
Schwarz in the identification of the insect material, while the investi- 
gations oh the crow blackbird, Avoodpeckers, and blue jay w(‘re made 
by Prof. F. E. L. Bc^al. 

The (lest ruction of birds of prey in Pennsylvania, folloAving the 
passage of the ‘‘scalp a(it” of 1885, had attracted widespread interest., 
and showe<l the necessity for eorrecliug erroneous vieAA^s concerning 
the \"aluo of luiAAdcs and OAAds. About 2,700 stoma<*hs of these birds 
AA^ere collected, the contents carefully examined, and the results pub- 
lished ill bSti3 in a bulletin entitled “IlaAvks and oavIs of the United 
States,’' illustrated by twenty-six colored plates. Of the 75^ speedes 
and sul)speci(\s Avliieli occur in America norlli of IMexico, only fi Averc 
found to be injurious, Avhilo several AA"ore showui to be beneficdal. 
About the time the AA^ork Avas begun bounties on birds of prey AA’ore, 
or had recently been, offered by Colorado, Indiana, New Hampshire, 
Ohio, Pennsylvania, Virginia, and West Virginia. At present not 
only liave all the important State bounlievS been AAithdrawn (the a(d.s 

^ Ninety species and subspecies are now recognized by the Check List of the 
American Ornithologists’ Union, but if species of accidental occurrence and the le'^s 
important subspecies are omitted, tho number is reduced to about 75. Of these, 
food examinations of about 45 species have been made by the Division. 
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fetill ill force are mainly local), but several States Lave adopted pro- 
teelivo measures. New Ilamjisliire and Ohio began with eagles, 
Rhode Island with hshhawkb, and New York and Minnesota with 
owls, Pennsylvania and Alabama now protect all except the six or 
sven really injurious species, while during the iirosont year Utah 
has gone so far as to make it unlawful to kill any hawks or owls. 
Snell changes show the gvadual appi^eciation of the value of tluxso 
r^^ally useful birds. 

In the ease of the crow, nearly 1,000 stomachs wore examined, and 
the charges of x>ulling nx> sprouting corn, of injuring corn in the milk, 
of d^^Mroying fruit, and of destroying eggs of poultry and wild bii*ds 
iv'ere all su.^Uiined. But it was found that corn in tlio milk formed 
only rl per cent of the total food, and most of the coim destroyed was 
va.4o grain; that the destruction of fruit and eggs was trivial, while, 
on the oilier liaiid, many noxious insects and mice were eaten. The 
V(U‘dict \\as therefore rendered in favor of the crow, sin(^o, on the 
vliokg the Idl'd seeme<I to do more good than harm. 

Nimilar tludicKS of crow blackbuxls (based on about 2,300 stomachs) 
and wmalpei'kers (inidiiding nearly 700 stomachs), published in 1805, 
showi‘d that these birds were decidedly benelicial. Only 1 of the 7 
spe(‘i(‘s of woodpeckers examined — the yellow-beliii^d— exhiliited any 
(|ne-*,lionable traits, namely, a fondness for the sap and inner bark 
of tr(-e.s. Of the 40 or 50 birds, exclusive of hawks and owls, thus 
for investigated, the English sparrow is the only one which has been 
condemned. 

IXVrSTICIATIOXS REGAEDIXO BENEFICIAL BIEDS, 

A numb(‘r of species usually considered beneficial have also re(HMV(‘d 
attcnlion. The Baltimore oriole, meadowlark, cuckoos, red-^\inged 
])iackhird, rose-breasted grosbeak, cedar bird, robin, bluebird, sv\ al- 
lows, and several flyeatcliers have been studied by Professor Px^al, 
and the shrikes, sparrows, catbird, mocking bird, In-own thrasher, 
and house wren by Dr. Syh-oster D. Judd. One of tlm int(n'(\sling 
facts brought out in studying the catbird was the discovery that some 
birds prefer wild to cultivated fruits, so that tlie latter may be pro- 
tected by planting certain berry-bearing slirubs and trees, especially 
in regions where wild fruit is naturally scarce. The kingbird, fre- 
quently condemned as a destroyer of honey bees, was shown to eat 
very few bees, and these mostly drones. On the other liand, it kills 
many of the destructive robber flies, and a large proportion of its 
food is made up of injurious insects, so that it must he regarded as 
decddedly beneficial. Recent investigations show less favorable results 
in the case of some other flyeatehei's, and indicate that the prevailing 
idea that all insectivorous birds are necessarily very beneficial may 
requii-e decided modification; and that there are birds which liabitu- 
ally feed on beneficial insects to such an extent as to lower their value 
to the farmer, if not to place them among the enemies of his crops. 
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RESULTS OP FOURTEEN YEARS’ WORK. 

As a result of fourteen years’ work the Biological Survey has brought 
together a collection of about 32,000 bird stomachs, of which Ksoine 
14,000 have been examined. It has investigated about 100 species 
(neaidy half hawks and owls) and prepai^ed the results for publi(*ation 
in the form of bulletins or special papers. The publications on birds 
already issued include seven special bulletins,^ fifteen papers in the 
Annual Reports for 1886-1893, inclusive, and eight papers in the 
Yearbooks for 1894-1898. Some of these papers, such as “Seed 
planting b}^ birds,” “Hawks and owls from the standx)oint of the 
fanner,” “Birds that injure grain,” and “Birds as weed destroyers,” 
deal with general topics of special interest. The hives ligations on 
some 30 grain and insect-eating birds were summarized in 1897 fora 
bulletin entitled “Common birds in their relation to agriculture,” and 
the work of the Division has also formed the basis of two imiiortant 
summaries, one by Miss Flore nco A. Merriam, entitled, “IIow birds 
alfect the farm and garden,”* tlie other by Jb‘ofessc)r Beal, ou “Eco- 
nomic relations of birds and their food.”*^ 

The educational work of the Biological Survey has not been con- 
fined to laboratory studies or juibli cations. The Division has prepared 
exhibits to illustrate the food habits of birds and modern inothods of 
investigation for the expositions at GincixinatL in 1888, Chicago in 
1893, Atlanta in 1895, and Nashville in 1897. It indorsed the proiio- 
sition to establish a “Bird day” in the schools in 1894, and issued a 
circular on the subject two years later. Ever since its organization 
it has acted as a bureau of information ou all subjects relating to 
birds or their distribution and habits. In short, it has spared no eifort 
to advance the cause of economic ornithology in every possilde way, 

OOMMEKCTAL USES OF BlllUS. 

Birds are utilized in a variety of ways, tioino sp^vne^s are valuable 
for food, a few as egg producers, others for i>imnago for millinery 
purpos(*s, ixiid still otliens for their guano. An iniinens<^ trade has 
sprung up in game, feathers, and guano, and our markets draw their 
supplies from all parts of the world. Aside fmm its purely commer- 
cial aspect, this traffic is important in its relation to agriculture. 
iMost game birds are useful to the farmer, and their preservation is 
important not only because of this fact and on account of their market 
value, hut also for the purpose of protecting smaller iiise(*lh^orous 
species which otlierwiae are likely to be desti-oyed to supply the 

^ No. 1, English Sparrow, 1889; Ho. 3, Bird Migration in the Missibsmpi Valley, 
1888; No. 3, Hawhs and Owls, 1803; No. 6, Common Crow, 1895; No. 7, Food of 
Woodpeckers, 1895; No. 9, Cuckoos and Shrikes, 1808; and Farmers’ Bnlletin, No, 
54, Some Common Birds in Their Relation to Agriculture, 1897. 

‘-^Forest and Stream, XLVII, pp. 103, 133 and 144, 1800. 

3Proc, Twenty-fourth Ann. Meeting N. J. Hort, Soc., 1890. 
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increasing deinand for game. The inilliiKoy trade has already 
praeti('ally exteriuiiuile<l sc^veral native species, and as pliuiie ])ii*ds 
■become scarc<- insectivorous birds are utilized in increasing iunn])ers. 
Filially, to the developineiii of tlio guano trade, agriculture owes 
murdi of the advan<*e which lias been made in the modern systiun of 
intensive cultivation and the intelligent application of f(U‘tiliz(M‘s. 


GAME. 


A<*curate statistics regarding birds and hird pi*oducls are diflieult to 
obtain, but the increase in this trade lias had a marked, and in some 
eases a disastrous, effect on certain native species. The number of birds 
annually killed for game in the United States has increased largely 
with the development of railway s 3 "stems and the perfection of cold- 
storage facilities for shipping game to market. (Juantities of game 
arc fre<piciitly ke}>l in cold storage for months at a time, or even from 
one season to another, fso that our large cities can now rt‘ceiv<^ their 
supplies not onl^' from neighboring regions but from distant States 
and even foreign eountru^s; for imstauee, South American tinamoiis, 
shipped from Argentina to Lomlon, and then iinixirted into this coun- 
try, have been sold in the markets of Washington, 1). 0., liaving 
thus been necessarih^ kept on ice for several mouths. N<‘W Fork, 
Baltimore, Boston, Chicago, St. Louis, ISTew Orleans, and San Fran- 
cisco are all large game centers, and the quantity of birds annually 
sold ill any one of these cities is simply enormous. I). G. Elliot, writ- 
ing as long ago as 18()4, slates that one dealer in New York was 
known to receive 20 tons of x>rairie chickens in a single eoiisignment, 
whicli were estimated to represent 20,000 birds, and that some of the 
larger i)oult ry dealers sold from 150,000 to 200,000 game liirds in the 
course of six months. “These estimates,’' he adds, “so far fi^om 
being exaggemied, an* probabh" far below the sla<(* of affairs, 
and these, it must be recollected, are but tin* recci])is of a singl(* city. 
The total ninn]>or of birds destro.veil throughout the (*ouulty would 
exceed the credibilit}" of eveiyom^”^ 

The consumx)tion of game to-day is much gr(*atcr than it was thirty- 
five 3 "ears ago, and the elfeet of such cuornions slaughter has become 
very apparent in the case of several species, as for example, the pin- 
nated grouse, or prairie hen, and the passenger pigeon. The prairie 
hen {Ti/nipaniichiis americcums) occurs on the prairies of the ^lis- 
slssipiH Valley from Louisiana and Texas, north to latitude oO*" in 
Manitoba, and from northwestern Ohio and southwestern Ontario to 
central Nebraska and Kansas. In the east its range is rai)idl 3 " con- 
tracting; a few are still found in Kentuck}", but the species is rare in 
Indiana and northwestern Ohio. It usually la^^s from 11 to 14 eggs 
in a set, and is considered one of the most prolific of game birds, 

»Rept. Comm. Agr., 18C4, pp. and 38-1. 
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mukiiig next to the bobwiille in tliife re&peet. But in spite of this 
aiul the faet that the bird is gi'adually extending its range westward 
witli tlie s(dtlemeut of the country, the species can not maintain 
its normal a])audance in the face of the destructive agents against 
whieli it has to contend, 

Audubon states tliat when he first moved to Kentucky (about ISOS) 
prairie hens were very aliiindant, and could be seen freiiuently in the 
farmyards with the poultiy and oven in the streets of the villages So 
little were tliey esteemed as game that hunters scarcely deigned to 
shoot them, and tliey could liardly be sold for more than a cent apiece. 
A quarter of a century later he remarks that the grouse had practi- 
cally abandoned the State of Kentucky, and eaeli year tlieir limit of 
abundance was mo\ing farther westward.^ A few are still found in 
the Slate and in many sections of the prairie region of adjoining 
States, but they are no longer abundant cast of the ]Mis&issippi River. 

A still more striking <*asc of oxtermination is that of the passcngcu* 
pigeon {E(*fopish^ Qni(jntf(>rius), which has ]>cen reduced almost to 
the point of extinction except in two or three Northern Slab^s. ''iliis 
sp^^cics formerly ranged over the deciduous forest rc^gion of Eastern 
North America, from the Griilf of Mexico to Iludson Baj’, and was 
remarkable for the enormous numbers which often collected together. 
To-day its bre<^ding range is restricted to the thinly settled wooded 
region along the northern border of the United State»s, chiefly in 
Michigan and Wisconsin. It was one of the first birds to alti'act tlio 
attention of the early colonists, and references to it may be found as 
far back as The enormous breeding colonies and roosts and 

the great flights, such as that seen by Audubon in 1813, afforded an 
abundant supply of food, and the birds were slaughtered by the mil- 
lion, Aitdubon speaks of seeing schooners at the wharves in Ne\y 
York in 1805 that were loaded in bulk with pigeons taken on tlio 
Hudson River, and stales that the birds sold for only a cent apie(*e. 
In March, 1830, ho found them so abundant in the New York niark(^ts 
that piles of them could bo seen in every direction. lie purchased 
350 live pigeons at 4 cents apiece, most of which were carried to 
England. Prof. II. B. Roney has described a breeding colony located 
near Petoskey, Mich., in 1878, which covered about 100,000 acres 
of land, and from which it was estimated 1,500,000 dead birds and 
80,532 live birds were shipped by rail, and probably an equal number 
by water, lie estimates the total destruction of jiigeons in Michigan 
in 1878 at 1,000,000,000, au estimate probably in excess of the number 
actually killed.^ 

The passenger pigeon has long since ceased to have any comnnu’cial 
importance; the netting and the slaughter to which it was subjected 

^Ornith. Biog., It, p. 401, 1835. 

® See Meriiam's Birds of Connectienl , pp. (,*3-04, 1877, 

3 Am. Field, X, pp. 315-347. 
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at its roosis and breeding grounds bave almost exterminated it. 
Ac^'ording to Brewster, the last iinpoidant nesting in Michigan look 
in 11^81, a few miles west of Grand Traverse. ^ In the last twenty 
years the species has decreased so rapidly that its oecnrrenee in any 
of the Stales execi>t Indiana, Michigan, Minnesota, and Wisc(»nsin 
<*au liardly be consid(n*ed more than accidental. During the last ten 
or twelve years a few flocks of a hundred or more Iiave been reported 
from the following idaces: 


Large Jloelcfi of passenger pigeons reported heUveen J8S9 and ISOO^ 


1 — 

j Oato. 

1 

! j 

Locality. I 

Esti- 

mated 

num- 

ber. 

Autlioritj”. 

September 10 

Mackinac Island, Micb.- 

100 

White, Auk, X, p. 233. 


Hickory, Minn 

500 

Oault, ibid , XII, p. 80. 

1 lOfl '!\rniy tui 

Oonsitjiblftvinc, N. Y_ 

300 

Johnson, ibid,^ XIV, p. 88. 

iSOr, August It.* 

CfXik, Xebr 

IGO 

Deane, thid., XV, p. 18k 

October 3 

Ann Arlx)r, Micb 

200 

Covert, Recreation, X, p. {104. 

AprillO 

Litclifteld Ohio 

150 

vScucldor, ihid.^ X, p. 488. 

May l.*i_ 

Korwav. Wis 

200 

Eagan, ibid., XI, p ‘121. 

ls<«> 

Sparta, Wis-.— 

m 

Dervin, ibid , XI, p. J.31. 

PS'lO 

Montport, Ww 

300 

Collis, ibkl, XI, p. 221, 





Smaller flocks or single birds have also been reported from Illinois 
(Chadwick, 1800; Lake Forest, 1805; Marengo, 1894); Indiana (bov- 
ernl iioints^ 1894-1800); Kentucky (Cobh Station, 1898); Maryland 
(several points, 1808); Massachusetts (Norton, 1880); Missouri (Altie, 
1800); Now Jersey (Englewood, ISOfl; Morristown, 1803); P(mnsylva- 
niii (Potter County, 1802), Although the wild pigeon is nowproteeted 
by huv at all seasons in Michigan and Ohio, it is doubtful whether it 
con be saved from extinction. Like the bison, it has beem sam'ifieed 
through wasteful and useless slaughter. 

Ea(4S. 

Large colonies of water birds, such as murres, pelicans, gulls, terns, 
and herons, may be found at certain points along our coasts during 
the breeding season. The value of these birds has never been prop- 
erly appreciated, although in certain localities eggs of some species 
are highly esteemed and find a ready market, as on the eastern shore 
of Virginia, where eggs of the laughing gull {Larus atricilla) a 7 *e con- 
sidered a great delicacy and are gathered in large numbers for sale 
to hotels and private individuals. But in the gratification of this 
taste there is the same tendency towmrd extermination, which is 
manifested in the ease of feather collecting. 

Scott refers to the extermination of gulls and terns near the mouth 
of Tampa Bay, Florida, brouglit about in part by the operation of tlie 


Auk, VI, pp. 285-201, 1880. 
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market egg hunters in the early eighties.'^ Sennott/ in speaking of 
tlie quantities of eggs, chiefly of gulls, leinih, and herons, gatlien^I a 
few years ago along the coast of Texas, says: 

There is probably not a port, pass, or bay on the eutire coast of Texas wlnjse 
inhabitants do not regnlarly devote several days each year to what they term 
“ egging, ^ ^ ^ All eggs from an inch in diameter upward are talren, except- 
ing perhaps those of the pelican, whose eggs are too fishy for any stomach. I have 
known of boats which came a distance of over 100 miles to gather these eggs, 
cruising from reef to reef until they secured a good load. For days after the 
return from these expeditions the shops along the coast expose quantities of birds’ 
eggs for sale, which are disposed of cheaply , according to she. In regard 

to the profits of the egging business,”! doubt if even the most successful “ eggnr” 
can make as much money as he could have done had he stuck to his regular and 
much more i>raiseworth 3 '’ occupation.^ 

The oggrf of the ‘‘nrne” or “Pallas” uinrro [Ur la Jo in via avra) are 
eolleeteci for food on the Pribilof Islands, in Bering Boa, and 11. W. 
Elliott mentions that on the occasion of his first visit to W'^alrus Island, 
in July, 1^72, six men in less than three hours loaded a Badarrah 
carrying 4 tons with eggs to the water's edge. 

On Laysan, one of the northwestern Ilawniian Islands, the “ gooncy,” 
or albatross {Diomedea immniabilis), fairly swarms. Iimnenso quan- 
tities of its eggs are gathered for the use of the cmplo} ees of the guano 
company, and possibly some are shipped to Honolulu. Photographs 
sliow that the eggs are gathered not only by the wheedbarrow load but 
by the car load. (See PL VI.) Formerly, it is said, the birds were 
accorded rigid i»rotection by the superintendent of the company, ])iit 
how long they can survive the recent wholesale renuoval of eggs is not 
difiicult to surmise. 

A still more striking example of wdiolesale egg collecting, and prob- 
ably tlie most inqmrtanb one in the United States from a linamdal 
standpoint, is that of the Farallones. These islands, or ratlier roidcs, 
situated on tlio (*oast of California JO miles west of (xolden (Tate, 
are the breedinggrounds of myriads of sea birds, cliieily W(‘st('ru gulls 
{Laras ovrahnUilis) and miirres, or California guillemfdjS {LTria iraiJe 
cali/ontica). For nearly tifty years murre eggs were c(>llect;(^<l lnn*o 
and shippeil to the )Sau Franc iseo market, where they found a ready 
sale at from 1 2 to '2i) cents per dozen, a price only a little less than Unit 
of liens’ eggs. During the season, which lasted about two inonilis, 
beginning ni^ar the middle of May, the eggs were shipped regularly once 
or twice*a week. The main eroii was gathered on South Faralloiio, the 
principal Island, and mainly from tlie “great rookery” at the west 
end. The ])ird lays only one egg, which is deposited on the ban^ rock. 
When the season opened, the men wont over the ground and broke all 
the eggs in sight, so as to avoid taking any that weva not perfcHtly 
fresh. The ground was then gone over every soc'ond day, aii<l the 
eggs were .system a tleally xiicked up and bhippod to market. 

lAuk, y, p.J77, 1888. 

* Science, Vil, pp. 199-200, February 26, 1886. 
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The business was in line hands of Italians and Greeks, who were also 
engaged in Bsliing, and although only a dozen or firieen “ eggers ” were 
employed on the islands, the number of eggs gathered was simply (Mior- 
nions. It is said that in 1851: more than 500,000 were sohl in h^ss than 
two months, and that between 1850 and 1851) throe or four million 
were taken to Sail Franeiseo. Dr. lleermanu states tliat tlie valut' of 
the traffie was between 00, 000 and ^200,000, evidently too larg<‘ an 
estiiuate, even at the high price of eggs prevailing at. that lime. Since 
then the value of the eggs has declined, and the iniiid^er has also fallen 
oil considerably. In 1884 there were gathered 300,000; in 1880 about 
108,000; while in 1800 the crop was induced to a little loss than 02,000. 

The Farallones being a Government llght-liouso reservation, the 
‘^‘eggei*s'’ Averc allowed on the ir>lands only by siifTeraiK^e. From 1850 
to 18b0 the Farallone Egg Comx>any remained in almost undisputed 
sway, but Avere disposs(^ssed in issi by llie light-house authorities. 
Afterwards tlio k<^cp(‘i*s employed men to gather the eggs, but in 1807 
the atbmlion of the Liglit-llouse Hoard Avas called to the decreasing 
numbers of lurds, and instruct ions Averc j^romptly issued inohibiting 
further gathering of eggs fui* marked, thus practically putting an end 
to the business for the present. Full accounts of the met hods employed 
in tills romarkalde traffic maybe found in the inbu'csting papers of 
Bryant and Loomis,^ from Avhicli the above facts have l)een mainly 

doriA’cd. 

FEATHERS. 

The fashion of AA^oaring feathers and birds on hats has increased to 
such an extent during recent years as to cause an imiueuse demand 
for birds and plumes to supidy the millinery trad<^ The saying that 
a bird Avhich bas become fashionable is doomed to almost <^ert.ain 
extinction is exemplified by tlie great d(‘creaso in numliers of t(‘rus 
along the Atlantic coast and herons of the Gulf St.it<\s Avithin the last 
twenty years. Attention Avas callcil to this Avhulesalo destruction liy 
the American Ornithologists’ Union in 1880,- ami the devastation of 
the Florida heronries and the barbarous melliods of tin* plume hunters 
were vividly described b> Scott in 1887 in a sinliss of iiapers entith^d 
“The present condition of some of the bird rookeries of the Gulf (*oast 
of Florida/' ** 

Terns of sevei*al species Averc formerly abundant along tlie coast 
from Florida to New England. The eonimon tern {Stenui hlrun(h>) 
and the least tern {S- antlllarum) bred abundantly on the New Jersf^y 
coast, but, according to Stone, both Avere nearly exterminated about 
1883 to supply the millinery trade. As an example of the Avliolesale 
destruction of birds, Scott mentions a contract made 1)y two men 
on Tampa Baj", Florida, for the deliA^ery of 30,000 terns in a single 

* Proc, Cal. Acad. Sci., 2d ser., I, pp. 31-36, 1888; VI, pp. 356-358, 1800. 

® Science, VII, pp. 191-205, 1886, 

^ Auk, IV, pp. 135, 213, 273, 1887. 
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season. Similar contracts have been made on the coast oi’ Virgiuia; 
and from Seaford, Long Island, Y., more than 3,000 terns were 
sent to market during the summer of 1883 by one gunner and liis 
associates, while about the same tiiiio 40,000 are said to have been 
killed on Cape Cod, Mass. The results of su(‘h slaughter were 
swift and sure. An examination of the grounds about the moiitli of 
Tampa Bay and the bars oil Pass Agrilie, on the west coast of Florida, 
in the summer of 1888 showed that not a tern of anj^ kind was breed- 
ing where countless numbers had nested onl}^ a few years before.^ 
Of the northern coast. Chapman says in 1895 ‘‘this little barren,, 
uninhabited sand island [Gull Island, off Long Island] — only a few 
acres in extent — and ]\[uskoget Island, off the Massachusetts coast, are 
the only localities from iN'ew Jersej^to Maine where the once abundant 
common tern, or sea swallow, can be found in any numbers. [Each of 
these islands now has a keeper who is paid to prote<*t the terns.] 
What an illustration of the results of man’s greed and woman’s 
thoughtlessness ! ” ^ 

But the destruction of herons has been, if possible, even worse. The 
only heron feathers of any value are the nuptial plumes, commonly 
known as aigrettes, and in order to secure these plumes at their best 
the birds are killed on the breeding grounds soon after the eggs are 
laid or the yonng hatched. As the herons nest in coloniowS, it is 
often an easy matter to kill a large number by the use of rifles of 
small caliber. The American egret (Ardea €(jretia) and the snowy 
egret (A. candidissima) furnish the finest aigrettes, and consequently 
have suite red most severely; to-day the latter species is the rarest 
heron in the South. 

Scott speaks of fliiding hei*ons abundant in 1880 at a iiuuiber of 
largo rookeries on the west coast of Florida, but in 1880 the same 
breeding grounds wore almost deserted or marked by piles of dead 
and decaying birds. The slaughter which had begun at least two 
years before was then still under way, and a price had been set on evei^ 
bird of any value to the plume hunters. One man who had visited 
Florida for four seasons was employing from 40 to 60 gunners, to 
whom he furnished supplies and paid, from 20 cents to $2.50 apiece 
for desirable skins, the average price being about 40 cents. Besides 
the plume birds, such as herons, ibises, and roseate spoonbills, vari- 
ous others — sandpipers, plovers, turnstones, least terns, boat-tailed 
grackles, gray king birds, and even owls — were killed for the Northern 
market.® “I have heard a ‘plume hunter,’” says Chapman, “boast 
of killing 300 herons in a rookery in one afternoon. Another proudly 
stated that he and his companions had killed 130,000 birds — ^hei'ons, 
egrets, and terns — during one winter. But the destruction of these 
birds is an unpleasant subject. It is a blot on Florida’s history.”^ 


^ Scott, Auk, V, p. 370. 

® Birds East. N. Am., p. 83. 
1 A 99 18 


3 Auk, IV, pp. Ill and 277. 

Birds East. N. Am., pp. 133-184 
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Unfortunately, llio demands of tlio millitiery ti*ado jii'o not confined 
to i)lumo birds and terns or to any particulai’ State, and the slauglitf'r 
so destructive to tbe Florida herons is being re])catcd in loss degree 
in several sections of the country in tho case oi other l)irds. 

Among the few redeeming features of tho feather trade should l)o 
mentioned the establishment of a now industry through tho introduc- 
tion of the South African ostiich {Stmthio australis). The first birds, 
22 in number, reached New York in Deeomber, 1882, and a few 
months later were placed on a farm near Anaheim, Cal. In 1809 
there were several ostrich farms in soxithorn California, and one each 
in Arizona, Florida, Texas, and the Hawaiian Islands. Although 
ostrich fanning in iho United States has passed through many vicissi- 
tudes and is still in its infancy, the important fact has been demon- 
strated that ostrich feathers can he produced in this country which 
are equal to the be.jt grades importe<l from abroad. 


CrFANO. 


Alexander ^on Humboldt, returning from his c.xtonded travels in 
tropical America in 1804, carried to Europe some srimples of bird 
dung, or guano, and first called attention to the value of tho extensi\ e 
deposits of this substance on the Chincha Islands, off the coast of 
Peru. The announcement excited little interest at tho time, but its 
importance was realized forty years later, when guano revolutionized 
methods in agriculture and furnished a new source of revenue for cor- 
porations, and even nations, chief among the latter being Peru, which 
for several years depended largely on the inoomo from tho Chincha 
ligand deposits to pay tho interest on her national debt. In tho early 
fifties guano became the subject of diplomatie corrospondenco between 
the United States and Peru and Venezuela; but tlio negotiations fail ■ 
Ing to secure the de^dred reduction in price of Peruvian guano, doixjs- 
ifcs were sought elsewhere. Finally, Congi-ess was induced to lake 
action, which resulted in the taking possession by private persons under 
the protection of theUnited States of a number of small guano islands 
in, the "West Indies and in the South Pacific. 

Dejmsits of the excrement of sea birds occur on rocky islands in 
various parts of tho world in nearly all latitudes; but guano of coin- 
lUercial value is limited chiefly to the rainless regions of the Tropics, 
usually within a few degrees of the equator. Its fertilizing value lies 
jn the presence of nitregon, phosphates, and a small amount of potash. 
Under a tropical sun the excrement dries rapidly and undergoes 
Httle change, whereas in moist climates fermentation speedily seta* 
in, resulting in a loss of nearly all the organic matter, while tho sol- 
uble alkalies and phosphates are leached out. Guano may therefore 
be divided into two main classes: (1) Nitrogenou.s, ropiesontod by 
Peruvian guano, which has undergone little change; (2) phosphatio, 
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reprobf^iiled by Union* Jblnatl ^uano, \\jiidi has lost evoiytlilnj^ of 
juaniirial value except the iiisolublo plioaijluitc^ of 

Concerning the species of birds to wliicli Ave owe these vnluablo 
deposits, compnrat ively little aeeiirate infonual ion is available, cliiefiy 
beeauBo most of the islands are mere rocks or reefs, uuinhabite<l and 
inaccessible, and seldom visileci }>y ornitliologists. Laysan Island, in 
the Hawaiian group, which has been thoroughly explored, is known 
to be tlie resort of myriads of albatrosses (PI. VII), man-o’-war birds, 
pelicans, tropic birds, gannets, terns, and petrols. Besides tliese 
species, slieaiwaters, gulls, and i)enguins occur in immenso numbers 
on some of the islands oif South America and Africa. 

I’he importance of guano as a fertilizer was leeognized by the Pe- 
ruvians more tlian three ccnluries ago. Under the Incas it was 
lield in such high esteem that the deposits on the Chinclia Islaiids 
were Jealously guarded, and the birds which resorted to these rocks 
wore carefully protected. Indeed, it is said that the penalty of death 
Avas inflicted on anyone killing the birds near the deposits daring the 
breeding season. Guano was the first of the artificial inanureB to bo 
used in large quantities, and hence may bo said to have brought 
about the modern system of intensi\^e cultivation. The earliest ex- 
periments Avith it in the United States seem to have been made in 
December, 1824, with samples from 2 barrels distributed by lion. John 
H. Skinner, c^ditor of the American Farmer,-^ Its introduction into 
England in 1840 Avas due to Lord Derby. So rapidly did it increase 
in favor that ten years later the imports amounted to 200,000 tons. 
It is estimated that this total has since groAvn to more than 5,000,000 
tons. Atdhe inception of the export trade in guano from the Chincha 
Islands, about 1840, the supiily seemed inexhaustible. The deposits 
covered the three islands in some places to a depth of 00 or 100 feet, 
estimated at 12,370,100 tons, according to an official survey made by 
the Peruvian Government in 1858. But so great Avas the demand for 
the new and powerful soil stimulant that this enonuous quantity lias 
now been practically exhausted. 

The extraordinary demand caused a rapid increase in the price. 
By 1850 it had ad\mneed in the United States to $50 or more per ton, 
and negotiations wore opened with the Peruvian Government in the 
hope of securing a reduction in the rate. Failing to attain the object 
in this way, American enterprise began to seek guano elsewhere, and in 
1854 the deposits on the Aves Islands, in the West Indies, were taken 
possession of by a Boston firm. Venezuela promptly seized the 
inlands, but aftef some correspondence abandoned her claim. Mean- 
time, in September, 3855, the American Guano Company of New 
York was organized, with a capital of $10,000,000, for the purpose Of 

Aikman, Miinurea and Manuring, pp. 296-300, 189k 

Amoiican Farmer, VI, pp. 316-317, 1824. ^ 
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developing the deposits on Baker and Jarvis islands, in the Boulh 
Pacific; and on August 18, 1856, Congi^ess i)asscd an act io authorize 
proteet.ioii to he given to citizens of the ITnited Stales who tna}^ dis- 
cover guano,'" ^ under which any citizen of the United Slates was 
authorized to take possession of and occupy any uuclainusl island, 
rock, or ki^y containing guano, upon filing a notiee of siu*Ii claim and 
a hond to insure compliance with the requirements of the law. 
dis<*ovcrers of such islands wore entitled to exclusive ri gilts to the 
deposits thereon, hut the guano could only he removed for the UvS(‘ of 
citizens of the United States and at a price not exceeding $8 per ton 
alongside the vesvsel, or $4 per ton on the spot. Inii)orts were suh.j<‘ct 
to the laws governing the coasting trade of the United States, and the 
Government was relieved from the necessity of protoctijiig or r<4aiu- 
ing possession of any island, rock, or key after the guano had b(‘en 
removed. Thus far, claims have heen filed to about s<*V(mty-five 
islands in the Caribbean Pea and the South Pacific, as shown by the 
following list : 

Lint of (jnaui> ifildHcla noir appertain imj to thr Vniied 


[BontU'd under act of Aiigiivt, ] 
PACIFIC ISLANDS. 


Name. 

Latitude. 

Longitude 

Name. 

Latitude. 

Tjongilude. 


0 / 

0 / 


0 / 

0 t 

America 

3 40 N. 

159 28 W. 

Groninqne 

10 00 K. 

150 41 W. 

Anne 

9 19 S. 

151 15 W. 

Howland, or Now- 



Baker, or New 



land - 

0 62 N 

170 52 W. 

Nantucket 

15 N. 

176 30 W. 

Humphrey 

10 40 S. 

100 52 W. 

BarLer 

8 64 N. 

178 00 W. 

Jarvis 

0 21 S. 

159 52 W. 

Barren, or Starve 

6 40 S. 

156 56 W. 

Johnston 



Bauman.. .... ....... 

11 48 S, 

154 10 W. 

Hemn - 

4 11 S. 

173 4t W. 

Bimte 

3 s. 

171 39 W. 

Lideron .. 

11 05 S. 

161 50 W. 

Caroline 

9 54 S. 

150 07 W 

Low 

9 33 S. 

no 3H W. 

Christmas 

1 5« N. 

157 10 W. 

McKean (Phiruis 


Clarence---. 

9 07 S. 

171 40 W. 

group) 

3 3") S. 

174 1? W. 

Dangforous 

10 00 S. 

365 56 W. 

Mack in 

3 02 N. 

172 40 W, 

Dangers Eock 

6 30 N. 

102 23 W. 

Malden .... . 

4 00 S. 

155 00 W, 

David j 

40 N. 

170 10 W. 

Mary TiOtit.ia 

4 40 B. 

173 20 W. 

Duke of York 

8 30 S. 

172 W. 

Mary 

2 53 B. 

172 (K) W. 

Enderbary (Phoe- 



Mathew 

2 oa N. 

m 20 w. 

nix group) 

3 08 S. 

171 08 W. 

Nas.-au 

U 80 B. 

105 liO W 

Farmer 

3 00 S. 

170 50 W. 

Palmyra 

6 48 N. 

\nr tt • 

162 20 W. 

Favorite 

S 50 S. 

176 40 W. 

Penrhyn 

8 66 S. 

158 07 W 

Flint - 

10 30 S. 

163 06 W. 

PftSt'ifl.do 

10 38 B. 

lAi/U VI Vv • 

tMk »>() X/ff 

Flints 

11 36 a 

151 48 W, 

Pheenix 

3 40 S, 

JllJU fyu w . 

17{t 5*4 W 

Fir^uces - 

9 58 S. 

161 40 W. 

Prospeet . . ^ 

-• 4 42 N. 

A t V 0<v VT 1 

161 38 W. 

Frienhitveaa- 

10 00 S. 

156 59 W. 

Quiros. - 

10 33 S. 

170 12 W. 



1 43 N- 

104 06 W. 

Pftirsott 

10 10 S. 

Kit w 

Ganges^ 

10 59 S. 

160 66 W. 

Rogewein . 

U 00 S, 

JDU OO VV t 

15ft fW W 

Gardner (Fhoenls 


Samarang 

6 ION. 

JLtiw VY * 

302 20 W. 

group) 

4 4DS. 

X74 63 W, 

Sarah Anne 

4 00 N. 

154 22 W. 


* 11 Stat. L., 110, ® Protn data on file in th« Treasury Department 
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Principal Guano Islands in the Pacific Ocean (Bonded under Act of 1856 ). 
[From Chart 023 oi the Umttd btutefa Iljdrogruphic OJixce. Names of bonded islands underlined ] 
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List <f/ guano islands now appertaining to the United States — Continued. 


PACIFIC IrtLANDS^C’outmuP'L 


Nam(». 

_ 

Sidney (Phaaiix 

group) 

Stai’biit‘ki or Hero 
Staver 

I.atitiuh*. 

0 / 

-j 20 s. 

5 25 S. 
10 05 S 

Longitude j 

1 

o / 

in (K) w. 

153 56 W. 
152 lb W. 

Name 

Walker 

Wa^shiiigtfm, or 
Uahuga 

Latiindo 

3 5S N 

4 40 N. 

Longitude. 

J49 10 W. 

IbO 07 W. 



WEST INDIES 




0 / 

0 / 




Anfbor Key 

11 N. 

bO OS W. 

North Rocks 

It 20 N. 

yo 26 w. 

Aves - 

15 40 N. 

Q3 37 W. 

Pedro Ke j % 

17 00 N. 

77 52 W. 

Booby Key > 

It U N. 

bO 20 W. 

Potrel 

15 52 N 

7S 83 W. 

Groat and. Little 



Quito Sereno ...... 

It 30 N. 

bl 07 W. 

Swan 

17 N. 

a3 50 W. 

Roneador 

13 33 N. 

80 03 W. 

Moraut Keys 



Serrana Key 

14 15 N. 

80 24 W. 

(Northeast, Sand, 



Serranilla Keys 



Sa-vanim, Seal) 

17 2»> N 

77 55 W. 

(East. Middle, 



NaVcissa 

IH 10 N. 

75 00 W. 

Beacon) 

15 20 N. 

79 40 W. 

North Keys 

14 23 N. 

80 20 W. 

Triangle Keys 

14 20 N. 

80 05 W. 


Fifty-four of these islmids arc in the Pacific Ocean (see map, PL 
VIII), the remainder in tlie Caribbean Sea or the Ouif of Mexico. Of 
the Pacific islandKS, Baker and Jarvis were bonded in 1850, Howland in 
1858, Barren, Christmas, Enderbury, Johnston, McKean, Malden, and 
Piupnix in 1859, and the others in 18G0. The Pacific islands^ are 
situated between longitude 150® and 178® W., tho most northern 
being the Johnston Islands, latitude 16® 53' N. ; the most southern, 
Bauman, latitude 11® 48' S. Most of them are between the Society and 
Hawaiian islands, and are ehic/ly small coral reefs, a mile or two in 
lenfiflh, almost entirely destitute of vegetation. One of the most north- 
ern guano deposits, which lias been suceossfully developed, is that on 
Laysan, a small island 3 miles long by 2| broad, in latitude 26*^, which 
has recently been acquired through tho annexation of Hawaii. 

As would naturally be supposed, tho extent and value of some of 
the deposits were at first greatly exaggerated, while others proved to 
have little value, and, as in the case of the Alacran Rocks, in the 
Caribbean Sea, were afterward abandoned. In an interesting article 
on the Pacific guano islands, Hague, who had visited a number of them, 
states that the first cargoes of guano bi'ought from the Johnston Islands 
proved to bo sand; that samples of guano from Christmas Island were 
chiefly coral sand, and that the deposits on Starbuck, or Hero, consisted 
of hydrated sulphate of lime. Some of the islands are covered with 
vegetation, and hence imsnited for the deposition of guano^ while 
others, such as David, Farmer, Favorite, Flint, Samarang, Sarah Anu% 
and Walker, Hague considered as probably nonexistant, at least ih 

^ Except Gallego, whioli is in the eastern Pacific in longitude 104"* 05' 
west of the Galapagos Islands, 
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positions usually assi'^'ued them on charts. Still, during ihe thirty 

years from 1 'mJU to 181)8, 2h3,871 toms of guano, valiUMl at 

'VM ‘ 1*0 hr< I light from the islands appertaining to the United Stat<‘8. The 

imodnetion was very irregular, varying from a miuiinuin in 181)0 of 

1,178 tons, worth f&'J,o77, to a luaxiiiium in 187S of 17,0.10 tons, valne<l 

at 8211,200, The returns for eaeli year are shown in the following 

table: 


Oua no hnmghi from islands appe dal niug to the United States for the years oalimj 
June Ja^ from 1S69 to ISOS, inchtsweJ 


Yvar. 

Tou^. 

Value. 

Year, j 

Tont». 

Value. 




$r>:j,5i5 

Ib'.U • 

12,795 

§147,031 



17. IAS 


ESI....... 

10,883 

179, SS2 


11,151 


( 

15,249 

100,010 




00, b( 5 

i-<l5u 


92,130 

JsT.J 

11, OU 

El, 1.91 , 

1SS4 j 

9,3513 

1(J0,431 

isri 

0, s;: 

l'«J,3t5 1 

Ibba 

12,100 

80, ICO 




I*:.',!!!*! 

lb"!) I 

5,770 

38,8559 

psru 


l't\972 

lSs7 ! 

8,220 

53, 671 

M7 

' 8. WJd 1 

79, s‘>*i 

IbSb ’ 

6,705 

41,220 

187S 

17, 9, >1 


isso ! 

10,439 

' 72,613 



I 8,7513 

* 1 

0.), 13< j| 

IbU) j 

1,170 

9,577 


Year. 

Tons. 

Value 

1891 

15,857 

$101,918 

1892 

4,288 

26,032 

1S93 

4,370 

26>,236 

1891 

5,137 

551,199 

1893 

8,082 

48, 161 

1890 

6,029 

37,5571 

1897 

5,310 

551, HI 0 

1898 

4,562 

27,372' 

Total . 

283,671 

"3^^7452”* 

1 


<» 



1 Dat I furnished by tlio Bureau of Statistics, Treasury Department. The returns for 18b0 to 
2s<K are published in ‘‘ Commerce and Navigation of the United States,” p. 000, 1809. 


Besides the guano deposits belonging to the United States, thei'e am 
others in various parts of the world, among which may be mentioned 
those along the coast of Lower California, on the Galapagos, and, the 
most important of all, the Chineha Islands in latitude 13° 38' S., 
Guanape, Lobos, and others belonging to Peru. Valuable deposits 
have been found along the coasts of Venezuela, Colombia, Ecuador, 
and Bolivia. Guano has also been obtained from Shark Bay and 
Swan Island, Australia; Algoa Bay and Saldauha Baj’, Cape Colony; 
Ascension and lehaboe islands, off the west coast of Africa, and Ivuria 
Miiria, on the Arabian coast. Some of the best deposits have now 
been exhausted; those which remain are expensive compared nidi 
the better artificial fertilizers now in use; but a small amount of 
guano is still brought from some of the islands and imported fi-om 
abi-oad, a reminder of the important trade of forty or fifty yeai-s ago. 

Meastjres fob the Destruction, Preservation, and Intro- 
duction OF Birds. 


A review of the progress of economic ornithology would scarcely bo 
complete without some reference to tho attempts which have been made 
to destroy injurious birds or to increase beneficial species. Naturally, 
attention was first directed to the damage done by birds to crops, and 
bounties were paid for the destruction of the inaraudei's. Later, as the 


>Am. Jonrn. Sci,, XXXIV, pp. SSt- 343 , 1802 , 
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country bccaiiie jr^ettled and the vahio of birdrf better appreciiided, 
altcinpts Avere made to px'otect useful species, and also to introduce 
other species that wei*e thought desirable. Tlio subject may llierefore 
be considered under tlivce heads: (1) Mojsiiies for the destruction of 
birds — bountj’' laAvs; (2) measures for the protection of birds — game 
laws; and, (3) introduction of foreign birds, 

MEASUKES FOR THE DESTEwUCTION OF BIRDS — BOUNTY EAAVS. 

Efforts have been made since colonial da^'s to exterminate certain 
birds considered injurious to agriculture. The early settlers, seeing 
tlicir crops attacked by croAvs, blackbirds, and ricebirds, undertook 
measures for bird destruction long before the}’’ thought of bird pro- 
tection. Among the Anirioiis relief measures AA^ere the curious scalp- 
tax acts, which Avere intermittently in force in Virginia for more than 
seventy years siibse<iuent to 1734, and which re<iuii*ed a certain num- 
ber of bird scalps each year in lieu of taxes. In most localities, how- 
ever, the apx>arently simxde expedient of draAving on the county or 
IStatc treasury for the payment of rewards aaus more popular and more 
generally adopted. Sixteen or more States (all but Iaa'o east of the 
Missouri Hiver and north of latitude oi)^) have Avaged a desultory 
Avarfaro against ciws, blackbirtls, haAvks, oavLs, certain fish-oaling 
birds, and English spariws. Crow bounties have been od!ered in 
eight States, mainly along the Atlantic seaboard; liaAvk bounties ?n 
ten, chiefly in the Middle States and in those along the Gj*eat Lakes, 
premiums on blackbirds in Minnesota and N'ow Jersey; on fish-eating 
birds in Utah, and on >spaiTows in Illinois, Michigan, Ohio, and Utah. 

Until reecnily depredations on grain crops Avero the main cause of 
hostility to birds; and the eroAV Avas the principal object of attack 
down to the latter i3art of the present century. In 1805 a crow-scalp 
tax was in force in Virginia, under Avlii(di taxpayers in fiA^e counties 
AVer© required to deliver three crow scalps annually or pay a penalty 
of 41 cents for each missing scalp. In 182G a premium of 8 cents on 
crows was paid by some of the eouuties of Virginia, and two years 
later by the Avholo Slate. Meantime, Delaware had authorized tli© 
creation of a croAV-bounty fund in Newcastle County as early as 1810, 
and Ncav Hampshire had established a premium of 13*} cents on crows 
in 1817-1819. Some years later New Hampshire reestablished the 
rewards, and subsequently offered premiums of 10 cents in 1820, 
1832-1835, and 1849-1851. Maine followed next AAuth an 8-cent bounty, 
which AA^'as in force from 1830 to 1834. The only recent eroAv bounti<^s 
of consequence are those of New Hami)shire (1881-1883) and Maine 
(1889-1891) — 10 cents in each cavse. 

From the earliest colonial times down to 1875 crows, blackbirds, and 
bobolinks, or ricebirds, had been the main, if not the only, subjects 
of adverse legislation, but in that year Delaware established the prec- 
edent of paying premiums on hawks and owls by oftering 50 cents 
for all species except ‘‘‘fishhawks and mouse owls.” These hawk 
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-wlueh wore very popular during the siiceecdiiig fifh'oii years, 
have x)robahly done more liarm than any others. In 1877 Delaware’.s 
example was followed by Colorado with an act oilering a 2/)-c<mt 
bounty on hawks (in force until 1885) and by New TTampsliiro wilh 
one oiferiiig a 20-ceiit bounty (in force until 18S1). ■\V(‘'‘^t Virginia 

Mlowed in Indiana in 1883, and Virginia in 188-1. Finally, in 
1S85, Pennsylvania passed its famous sealp act, wliich rc^siilted in 
such lai'ge expenditures and such glaring frauds that it attracted 
widespread attention, and was repealed eighteen inonllis later. Since 
then liawk and ovl bounties have been far less popular, and the acts 
wdiich still remain on the statute books of tlu^ee or four States are 
practically dead letters, being enforced in only a few localities. 

In 1887 attention was turned to the English sparrow as a legiUmate 
subj<Md for bounty legislation. Alichigau began by paying 1 cent 
apiece for sparrows, and two years later increased the amount to 3 
cents. Utah offered one-fonrth of a cent apiece and Oliio 10 cents per 
dozen in 188(S, and both States doubled tlieir rewards in 18i)0. Illinois 
has paid 2 cents siin^e 18i)l on all English sparrows killed in Decem- 
ber, January, and February. In 1890 Ftah increased its bounty, 
allowing i to 3 cents, and established a rate of 5 cents pei‘ dozen on 
eggs. Sparrow bounties are still maintained in th(‘se four States, aud 
have resulted in large expenditures; but they have not exterminated 
the English simrrow or even caused a perceptible diminution in its 
numbers except in a few localities. On the other hand, tliese bounties 
have caused the destruction of a large nii tuber of native sparrows, 
which have been killed for the sake of the rewards. 

A dangerous precedent has recently been set by Utah in i>lacing 
premiums on fish-eating birds, such as fishhawks, herons, mergansers, 
pelicans, and loons, in the interest of owxiers of fish ponds and hatch- 
eries. The act has not been in force long enough to liavo much (^HV'ct, 
but experience in Europe^ has shown the abuses lo which such laws 
are subject and the evils in which they are likely to result. 

The following table contains a list of the principal })Oiinly laws on 
birds which have been in force during the century; local acts, sucli 
as the township ])ouutie.s in Michigan, and the vspe<dal county boun- 
ties in Maiylaud, Virginia, and one or two other Stales, are omitted: 


Prtiwipal hoiiitty laws on birds in force from JSOO to 189B, 


State. 

In foi’ce. 

Species. 

Remarks. 

Coloratlo 

lS77-lb85 


23 cents. 

Newcastle County, 

Delaware 

IslO 

Crows 


lH4r-lfeo2 

do 

4 cents, March to September. 


1852-1873 

— .do 

4 cents. 


1875-1S77 

Hawks and owls. , 

SO cents (fishhawks and '‘mouse 
owls’’ excepted). 

Illinois ' 

j Ml-l&iO 

Englisli sparrows. - 

2 cents, De( ‘ember to February. 
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PrhiCipal houniy latvs on hinds in force from ISoo to /cV.9.0~- Continued. 


state. 

In forro. 

Species. 

Remarks. ' 

Indiana 

lss;j-ih?o 

Hawks and owls 

Not exceeding $2 (sparrow hwks i 

Kansas 

18S0 

Crows 

and screech owls except* di. 
CiMwforcl C’ou]ity. 


la^U-lblU 

do 

8 cents 


IbSO-lSOl 

do 

10 cents, April to 0(*tober. 

Maryland 

IStiU 

Crows and hawks . 

Township bountie? authoriaed. 

1 cent; 1S80, 3 cents; 1805, ‘2 cents; 


lsS7-hs()0 

English sparrows. 

Minnesota 

lSh5 

Blac kbirds 

November to March since 1803. ' 


is8r 

do 

It) ( ents per dozen, April to June; 5 

Kew Hampshire 

1^17 

(Vows 

cents, July to October 
l‘2l cents. 


18:20 

... do 

10 cents, April to June. 


18 i-n 

.. do 

10 cents, March JIO to July 20. 


1840-1851 

.. do 

10 confc.s, April 15 to June 15. 


IS'il-l-.Sl 

Hawks 

20 cents. 


18{);j-18!)7 

... do 

25 cents. 

New Jersey 

Ohio 

1881 -is^ -3 

Blackbirds, crows 
TIawks 

50 cents 


188‘3-18S;? 

Haw’’ks and horned 

50 cents (“hen, chicken, or bird 


1H88-I8t«) 

owls. 

English si)arrows 

hawks ” only). 

10 cents ijor dozen; sinco ISOO, 20 

Pennsylvania 

188)-1887 

Hawks and owls. 

cents per dozen. 

50 cents. 

Utah 

18S8-1800 

English snarrows 

] cent: 1890 , 1 cent; 1800, I to 3 cents. 


i 1S06-1.8{‘9 

! 

Fish hawks, herons. 

eggs, 5 cents per dozen. 

10 to 25 cents; ‘•ince 189i, :25 cents. 


i 

18:20-18-- 

fishdneks, loons 
Crows. 

Scents; 5 counties in 1820; general 
inT2S. 

50 cents (‘«c ivcch owls excepted i. 


1S40-18- 

1881-1800 

Blackbirds, crows 

1 Chicken hawks and 



owls. 


West Virginia.... 

1881 18- 

Hawks and owls. 



It has been deemed expedient to review this h^gislalion in detail in 
order lo eorreet the misapprehension that bounty laws are few in num- 
ber or unimportant. More than forty such laws on birds have been 
in foi’ce during the century, but, besides the Pennsylvania scalp act 
and a few others, very little information is accessible concerning 
them. There is still a general demand for bounties on certain birds, 
as taxpayers ordinarily know little about the cost or the results of 
such legislation. 

Though the average bounty law seldom remains in force more than 
two or four years, it may prove a costly experiment and do much 
harm. Maine spent more than $12,000 in her two attempts at crow 
extermination in 1830-18o4 and 1880-1891, Illinois more than $55,000 
for English sparrows in 1891-1 89G, Michigan about $61,800 for Eng- 
lish sparrows in 1887-1 895, and Pennsylvania about $90,000 for hawks 
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and m Is in 1S8 o-18j> 7. Altogether il ib safe to say that the systemat ie 
«le'^cnu-tiou of bird's in this country during the century has cost more 
than 8250, 000, and most of this money has been spent by half a dozen 
sLiles during the last fifteen years. Since the exposure of the evils 
OL the Pennsylvania scalp act there has been a tendency to rei)(\‘xl 
boiinries on useful birds of prey, and so far as possible, to provide 
against fraud. Premiums on crows and blackbirds have been practi- 
cally abandoned, and almost the only important ones still in force are 
those on the English sparrow. 

MEASURES FOR THU PROTECTION OF BIRDS— GAME LA^^ S. 

It was said some years ago that the United States had done less for 
the i>roieetion of its birds than any other civilized country. If this 
is -till true, it certainly is not because of lack of legishition, for nearly 
all the States have enacted game law-,, and frequently changed the mas 
thcni defects have become apparent. Statutory law is notoriously 
eiTali(* and unstable, and with forty-eight States and Territories, eacli 
attempting to protect its game in its own way, confusion has naturally 
arisen. Protective measureshave rarelj", if ever, fulfilled expectations, 
and eonsequenily game and insectivorous birds have continued to 
decrease. Federal legislation has been advocated as the only remedy, 
but its feasibility is questionable, since the jurisdiction of Congress 
in ordinary cases extends only to the Territories and Government 
reservations. 

The need of protective measures has long been recognized, and 
although the uniformity attained by other countries has not been 
scf'ured in the United Slates, definite progress has been made, as will 
be seen from the following brief review: In the present century Mas- 
sachusetts, as early as 1818, enacted a law for the preservation of 
game birds; Tirgiuia in 1832 prohibited the killiug of wild fowl at 
night on the water and forbade the use of swivel guns; in 1850 Con- 
nect lent and New Jersey protected insectivorous birds; and in 1857 
Ohio passed a comprehensive law xirotcetlng both game and insectiv- 
orous birds and eggs of all species, and iirohibiti ng the sale of game birds 
during close seasons. By ISOl similar laws were in force in all the 
south to Maryland and west to Minnesota, excepting West Vir- 
and Indiana, and also in California. Several of these acts 
Spited solely to game birds, and those of Illinois and Maryland were 
^&reed only in certain counties.^ At the present day practically all 
^^ptates and Territories endeavor to protect game, and most of them 
protection to insectivorous birds. 

CEITICT&II OF OAME LEGISLATION. 

laws have suffered in popular estimation because they have 
^y>een systematically enforced; because, as sometimes alleged, they 


^ Dodge, Bept. Comm. Agr., pp. 442-440, 1864. 
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iiVG enacted for eiaLs, and becaiibo tlicy lack fecability and uni- 

formity. Tlio enactment} of a game ia\y is only a beginning, and 
unless some one is cliargod with seeing that its i^rovisions are eai'rlc^d 
out, it is almost ceitaln to be a failure ; nor can it Ijc entirely succes.'sful 
unless supported hy public sentiment. The appointment of salaj-ied 
game wardens has overcome tlie first dillieiilly to some extent. 

Credit for much that has been accomplished in protective legisla- 
tion is due to sportsmen and game associations, but their eftorts have 
not always been appreciated, and have even been misconstrued from 
tlio bedief that other interests ha\^e been overlooked- The relation of 
the sportsman to the farmer was aptly stated in the State senate report 
on the Ohio game bill of IBGl, as follows: 

The genuine and honorable sx^ortsman is the friend and ally of the agrionllurirt. 
Ho will be found always ready to protect lirds which are nsefxil, destroy tho rapa- 
cious and hurtlnl, to prevent trespasses, and enforce the laws.^ # * 
suit of game can not be prevented, and it is useless to attemi^t it. It should be 
regulated, and for this purpose the highest skill and knowledge of the habits of 
b.rds and wild animals should be employed, the most reasonable and perfect rules 
e-atablished by statute, and all should unite in their rigid enforcement. Any other 
system will result in disaiipointment and failure. 

The principles oil which such statutes should bo based weie defined 
as (1) protection of useful birds, otlier than game, at all seasons; (3) 
protection of game birds in such manner as to promote their reason- 
able iiiei'case; (3) withdrawal of protection from species of doubtful 
value; (i) use of well-known names in the statutes to avoid confu- 
sion.^ Another common criticism is that game laws are subject to f re- 
cxiient change. This is, unfortunately, true, but there have been 
notable exceptions, such as the act recently repealed in the District 
of Columbia, wdiieh remained in force twenty-one years, and the 
Indiana and Louisiana statutes of 1881 and 1877, respectively, which 
are still in force. However, permanency without eilectivoness is of 
little value. 

* EPFOKTS AT UXIPOKMITY IN (hUIU LAWS. 

Repeated efforts have been made to ]>ring about greater uniformity 
in the various Stale laws, including those px-oteeting insectivorous 
birds. The International Association for the Protection of Fish and 
Game, organized in May, 1875, and comprising rexxresentatives from 
thirty-eight States and Territories and Canada, prepared in 1877 a 
simplified code of cooperative laws for presentation to State legisla- 
tures, but then allowed the matter to drop. Between 1890 and 1896 
half a dozen conferences of State commissions were held, but they 

^ This relation is exemplified by the Connecticut Association of Farmers and 
Sportsmen for tho Protection of Fish and Game, which has for its objects not only 
the i)roservation of game and the enforcement of game laws, but also the protec- 
tion of farmers against trespassers and marauders who tear down fences or injure 
stock. This association has been in existence ten years. 

Collins, Fifteenth Ann. Kept. Ohio Board Agr. for IStiO, pp, 800, 1601* 
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aceomplibhed little of permanent value, although at tlio Saratoga 
meeting of ISUH no less than thirteen Stales were represeuted. In 1 lie 
following year the ‘^Ilalloek Code'’ of cooperative legislation was 
advocated by 3tr. Charles Ilalloek. This scheme divides the irnib^d 
States into three “’concessions'''^ (a northern and southern, compias- 
ing States, iTspectively, north and south of latitude 30'’ 3d' and (‘ast 
of the Rocky Mountains; and a Paeihe, including the region west of 
the Rocky Mountains), in each “ concesshm" the laws to be as unifonn 
as possible, the open seasons identical, and protection to be given 
insectivorous birds, but withheld from blackbirds, hobolinks, (-rows, 
ha\tks, owls, cormorants, pelicans, and English spari*ows. - 

To a certain extent this idea was (*aiTh‘d out by a (*o]iventioii of 
game wardens and delegates from six Xorthwestern Stal(‘vS held at 
Chicago in February, IsOB, which drafted a bill for the protection of 
birdh and game and agr<‘cd to urge its adoption by the r(^sp<‘ct ive State 
legivsiaturcs. This bill was enacted hy Illinois in 1890. 

As an illustration of the present lack of uniformity in gam<‘ laws 
and the desirability of some such expedient as that x)rovide<l by llu^ 
llalltxdc Code, the accompanying diagram (fig. 3) has l)e(ui pn^pared, 
showing the months in which woodcock {PluloheJa minor) may be 
killed in the United States. It will he noticed that tw(dve Stat(‘s 
have no protective laws for this species, sot liat the birds (*an ]>e kille<l 
at any season; that while some States, like Michigan and Korth Da- 
kota, limit the open sea»sou to six weeks, others extend it to six months 
or more; and that in the Boxilli where the birds winter and begin to 
breed early and thus need protection most, protective measures ar<‘ 
least elective. The States are arranged in two groups, as suggeshMl 
in the Code. 

SPECIAL RESTRICTIONS. 

Gaim* laws, pure and sim];)le, when properly enfort*cd, may Ix' v<‘ry 
effective, as is well shown in the increase of such ivsidcnt birds as 
quail and introdiiC(*d plu-asants. Both species are oecasionally ])ro- 
tected by elose seasons of several years’ duration, and the op(‘n s<‘a- 
sons are usually short, that for quail av(u*aging seanxdy nior(‘ than 
two or three months. There seems to he a general impr(\ssion (hai. 
migratory birds arc so abundant that they re<pure less prolecdiou, and 
hence the open seasons for them are usually longer, those for diudcs 
ordinarily ixnng five mouths or more. The result is Ix^eomiug very 
obvious in the recent marked decrease of these birds. It is interesl- 
ing to note that forty years ago the same plea was made regarding 
the passenger pigeon, now practically exterm inaied. In a discussion 
of the Ohio law^ of 18fil it was said the bird needed no protection. 

We call it ‘concession,' because it is based ou compromise and reciprocity," — 
Hallock, 

* Address before the National Game, Bird, and Fish Protective Association, 1897 
(see Western Field and Stream, I, pp. 232-t234, 1897). 
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The pabbeiigez pigeon aeedb no piotc tion Wondeifiilly piolihc lidviiig the 
^abt toiests of the Noith as its breeding giotiudb, tiavelmg hundiedb of nx’lebin 
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Tig 1 — Piagi amilHibt j itmg Uf k of unifoiimt;^ m "im Uws 'is siicw n hj la'ws piotc.Gt.iugr 
oodcock {PhiloJula mtnoi ) in force m The unsh idc d aica sho^vs the months when \v ood 
cock 11 e protected the shaded iie i the oi) n seas ms when shooting is> pciuiitted by law 

search of food, it is heie to-day and elsewhere to-nioirow, and no ordinary destruc- 
tion can lessen them, or be missed fiom the myriads that are yearly piodnced. 

^Local legul itic ns iii seme counties piovidc a diffcicut season fiotn that flxed hy Bfeat© law 


28G YLABBOOK OF TliE DEPAU'IJinNT OF AGUICULTURE. 


The snip? too, lire the pi^^on, '\viU take ca:e of and yearly 

rnmhersa can not be materially lessened by the ^un Ibe wud £?<jobP doeb not, 
peihap^, need geneial pioltctioa, ino’u^liii ai y kn^er her*^ tJl ne r bieerling time 
they should be bpaied.' 

Tile cliiof taii'-es oi the decrease in bird^ are spring bliootint!. 
ru]d-Ntuiagetraili<n and sab- (during the cdose season) of birdteimi>ort(Hl 
irom otlier blates. Of Liteyeais attention lias lieen diiveted to^^a d 
ibe markets as the chief factor in game destruction, and in order to 
Xjrevent undue slangliler, the traihe in game has been restricted more 
cL^^^dy. >Since the constitutionality of nonexpert laws was estal)- 
]i'h(‘d by the Mipreme Court in I 5 OO/ nonexpert clauses have been 
( ub?‘ gtmerally incorporated in game laws, and tlie shipment of game 
irom one Slate to another is now rcstricb*d or prohibited in more Hum 
half the biate^. Siibieciing cold-stuiage rooms to inspection has ]?een 
advocated, and 1 n\s limit ing the quantity of game that may be killed 
in a (lay or a season Aveie cJiacled liy Iowa, Minnesota, and Pennsyl- 
^aiiia in lsh7, and Colort.do in ISbb. Killing game for sale was pro- 
liildbHl by law in Teiine*-see in IbSil, and in Iowa and Pennsylvania 
ill lb »7. It hrs even betm suggested that the c^ale of game should bo 
prohibited at all seasons. This suggestion, advoeated in 1804-,^ 
sdiii-, to ]iav(> met with some favor, for it ^^as incorporated in the 
Lin s of KaiiSiiS and Vermont two or three years ago, and has been 
taken ux) by th <5 League of American Sportsmen. 

The nf*eessily for i^estricting the list of game birds is still very uigent 
in <*ertain States. In the markets of New Orleans everything that litts 
feathers seems to be regarded as legitimate game. In somed^tiffes"^ 
robins, flickers, meadowlarks, and reedbirds are important items of 
game, and in California, where true reedbirds do not exist, no loss 
than a dozen species of native sparrows and finches, masquerading 
under the name of reedbirds, have been identified iu the markets of 
ban Francisco. This difficulty is met by the ‘"Act for the pi*oteetion 
of birds,” proposed early in 1880 by a committee of the American 
Ornithologists’ Union, which limits game birds to the Aiiatidje — 
swans, geese, and ducks; Rallidfe — rails, coots, and gaiiinules; Limi- 
cohe— plovers, snipe, woodcock, sandpipers, and curlew; and Gal- 
lime— turkeys, grouse, pheasants, and quail. Species not included in 
these four groups are protected at all seasons, but provision is made 
for collecting specimens for seienlific purposes. This act was prac- 
tically adopted by New York in 188C, by Indiana in 1891, and by 
Illinois in 1899. With its exact d.efinition of game birds and its pro- 
tection of all other species, it does away with the difficulties attendant 
upon the enforcement of laws pi*oteeting “song” or “insectivorous” 
birds and obviates the necessity for special acts protecting species 
that do not prox^erly come within either of these grouxKs. Florida and 

* Collins, Fifteenth Ann. Kept. Ohio Board Agr. for 1800, p. 1801. ” 

“ Geer i\ State of Connecticut, ICl 0. S. 519. 

^ Forest and Stream, XLII, p, 89. 
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Texas luive specuii acts prohibiting the killing of “birds of plume,” 
Mich as herons, egrets, and ilnsGft; Maine, one prohibiiing the killing 
of ierns; Maryland, Micdiigan, Oregon, Utah, and Yirginia xnutect 
gulls; several States, notably Alabama, Illinois, Pennsylvania, and 
Utah, have begun to protect birds of prey, and a majority of fStates 
now iDrotect “insectivorous” birds. The uniform adoption of the 
proposed act would greatly simplify legislation. 

PFO'^PECT FOR EXFORCEJMENT OP GAME LAWS. 

With the present widespread interest in birds, there is every reason 
^ to hope that in future laws will not be allowed to become dead letters. 
Fish an(l game commissions, sportsmen’s associations, Audubon socie- 
ties, farmers, and the general public are all interested in the cause 
of bird protection.^ In January, 1898, the League of American Sports- 
men was organized for the special purpose of enforcing game laws and 
protecting song and insectivorous birds. This association, which is 
el>mposed of representative sportsmen in all parts of the United 
States, advocates the propagation of game and the enactment of laws 
licensing guns, limiting the killing of game, and prohibiting the sale 
of game at all seasons.*^ 

INTROBTJCTION OF FOREIGN BIRDS. 

Much interest has been manifested in importing song birds and 
game birds from other lands to supplement the list of native species 
or replace those which are rapidly decreasing. liTeither expense nor 
failure i3revents the freq^uent repetition of such experiments, although 
scarcely half a dozen of the thirty or forty introduced species have 
really become acclimated in the United States. Besides the English 
si)aiTOW and the Euroxioan tree sparrow, a score or more kinds of song 
birds and ten or twelve of game birds have been imported at various 
times. 

The introduction of the English si>arrow {Passer domcsticus) Is one 
of the most familiar examples of acclimatization. Brought over to 
the United States in 1850, the bird developed such a marvelous ability 
to adax^t itself to new surroundings and increased so rapidly that by 
1870 it had gained a foothold in twenty States and the District of 
Columbia, as well as in two provinces of Canada. At the present 
time it is found in oveiy State and Territory except Alaska, Arizona, 
Montana, Nevada, and New Mexico. It is known everywhere as a 
^ great pest, and Illinois, Michigan, Ohio, and Utah are nowotXering 
bounties for its destruction.^ The closely related European tree 

^ For list of State olhcials and associations concerned with the protection of 
birds and game, see Appendix. 

* Recreation, YIII, p. S33, 1898. 

® A full accoiint of tlie habits and distribution of the English sparrow may be 
found in Bulletin No. 1, Division of Ornithology and Mammalogy, 1839; see also 
the Yearbook of tho Department of Agriculture for 1808, pp. 98-101. 
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Sparrow {Pas,s( r nionltinns) lias b<*eu introduced at 8t. Louis, AIo., 
but lias never spread to any extent. Twenty birds W(n*e imported iu 
1870, and the species is well establlslied in the country immediately 
about the eily. It is much less o]>jectionable than th(* English spar- 
row, and is said to lack the fighting (pialities which hare made the 
latter bird unpopular. 

Importation of song l/irdh from Europe began about the middle of 
the century. Thomas 'Woodcock, xiresident of the Natural Ilislory 
Society of Brooklyn, is said to have brought over a number in ISM), 
and the following season goldfinches, linnets, bulllinches, and sky- 
larks wore seen at Orecnwood and in the suburbs of Brooklyn. The 
last sx^ecies survived two winters.^ Early in ISoo Jolin Gorgas liberated 
42 skylarks at Wilmington, Del., and a number were set free at 
Washington, D. C.- Allen slates that iu 185:} a considerable num- 
ber of skylarks, wootl larks, English blackbirds and other thnishos, 
robin redbreasts, and goldfinches v ere set at liberty in (Treenwood 
Cemetery, New York.^ 

Between 1872 and 1874 the Acciiumtizatiou Society of Ciii(3iunati, 
Ohio, sp(‘iit a]>out in itnporting some 4,000 European birds, 

belonging to about 20 si)eeies, but the experiment resulted iu failure. 
At nearly the same time the Society for the Acclimatization of For- 
eign Birds liberated at Cambridge, Mass., a eonsislei*a}>le number of 
European goldfinches ( Canluclts canliiells) and other species. About 
1877 a number of starlings {Stuntus vultjaria) were set free in Central 
Park, New York, by the American Acclimatization Society. This was 
followed hy seA^eral similar experiments, only the last of which, in 
1890, wdien 00 birds were released, seems to have been successful. 
Goldfinches set at liberty at Hoboken, N. J., in 1878, appeared iu Cen- 
tral Park, New York, iu the following year, and were found breeding 
ill 1880.^ In ISMO and 1892 tlie Society for the Introduction of Euj*o- 
pean Song Birds, of Portland, Oregon, imx^orted two lots of birds at 
a cost of about ^52,000. Some 20 species were represented, iiududing 
50 xiairs of skylarks, 90 of black thi-usiies, 35 pairs of starlings, 
and 15 i)airs of green linnets. As a result of these numerous imxior- 
tations, the Euroxiean tree sparrow has become established in the 
vicinity of St. Louis, 3Io. ; the European goldfinch has been found 
at various times in several places in eastern Massachusetts and iu 
Central Park, New York; the skylark has become acclimated on Long 
Island, N. Y., and in the vicinity of Portland, Oregon; the starling 
is slowly spreading up the lower Hudson Talley and has also gained a 
foothold at Portland; a few other species are reported to be doing avoU 
in Oregon, but all the rest have failed to survive. 

* Forest and Stream, XI, p. 406, 1878. 

‘Kept. Comm. Patents for 1853 (Agr.l, pp. 70-:i. 

“Bull. Nuttall Om. Club, V, p. 120, 1880. 

^Adney, Auk, III, pp. 409-410, 1880. 
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The introduction of game birds has been far more successful than 
that of song birds. The species include the English pheasant {Plia- 
sianns coIcIilcus), theringnock or Mongolian pheasant (P. torquaiiis)^ 
the green pheasant (P. versicolor)^ the golden pheasant {Clmjsolo- 
phtis picius)^ the silver pheasant {Euplocoiiais mjcilienierus)^ the 
capercailzie {Tetrao urogallus), the black grouse or black game {Ly- 
rums ietrix)^ the migratoiy quail {Coiurnix cofurnlx), the partridge 
{Perdix cinerea)^ the Indian black partridge, and the sand grouse. 
Of these, the most importaut are the English and Mongolian pheasants. 

The Mongolian and other Asiatic pheasants were sent to Oregon 
from China by Judge O. N. Denny, formerly consul-general at Shang- 
hai, and the first importation was apparently made in ISiSl. Most 
of the birds died on the way and only 15 (12 males and 3 females) 
reached Portland alive. These were liberated at the mouth of the 
Willamette River, about 12 miles below the ciiy. The second lot, 
received in 1882 (?), comprised 35 or 3C riiigneeks, which were set at 
liberty 12 miles east of Albany, in the Willamette Valley. Nineteen 
ringnecks were also liberated in 1882 at Victoria.^ Golden and silver 
pheasants were imported two or three years later and, with some ring- 
neeks, were placed on Protection Island, near Port Townsend, Wash.^ 
These four colonies all flourished, and from them birds were carried 
to other parts of the Pacific coast. The Mongolian did far better 
than the others, and increased so rapidly that in 1891, when complete 
protection was removed, the}" had spread over a considerable part of 
western Oregon. English ifiieasants have been imported mainly in 
the Eastern States; some were liberated near Tarrytown, N. Y., 
about thirty-five years ago; 78 were turned out on Jekyl Island, 
near Brunswick, Ga., in 1887, and these increased to 850 during the 
following year;^ others were introduced into New Jersey. Since 
1890 there has been widespread interest in these experiments, and 
pheasants (mainly Mongolian) have now been introduced into at 
least twenty-five States and have increased rapidly through protec- 
tion laws and the establishment of pheasantries for their propaga- 
tion. Of the other species, little need be said. About 1881, 3 sand 
grouse were liberated near Portland, Oregon, and 9 farther 'west on 
the Clatsop Plains, but all promptly disappeared. An importation 
of Indian black partridges was made in 1891, but only 3 lived to reach 
their destination, at Macomb, IlL** The black grouse has been liber- 
ated in Newfoundland and in Vermont and elsewhere in the Eastern 
United States. Recently the capercailzie has been introduced in the 
Adirondacks. European quail have been introduced several times, 

^ Forest and Stream, XXXV, p, 28, 1890. 

® Ann. Rept, Bept. Agr, for 1888, pp. 484-488. 

® Forest and Stream, XXXI, p. 221, 1888. 

4Ibid.. XXXVII, p. 123, 1891. 

1 A 99 19 
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187'J UD'a!}’' 8,000 iiroie du«ti‘ll)ute<l in various pUcos in New 
Eiinliind and the Middle States,* but all dist ppcared after a j'oar c.r tu'o. 

In ]L)waii foreign birdj have been introduced f>-oni both Asia and 
Aiiierk-a. Ihcy iiielude the Indian iniiia {Ad idollure'i trihius), llie 
.Lna spaiiow {Mvma onjzivcmt), old world pheasants, the eastin-n 
tin tie dove {Turhir cliDicnsid) and two species of herons from Cluna, 
the house fineh {Carpodneus mcxicanuh frontal m) and California 
quail {Lophoiiijx californicfs) from California, the rice bird, and 
theEngliAi spariow.’ Of these, the inina and the English spariow 
arc the most abunddiil, and clisplaj the same well-known traits which 
have given them an unenviable ivqnitation elsewhere. The native 
biids coinimiso about a hundiod species, and among those peculiar to 
th<' islands are some of veiy great interesi, but which, unfoi’tunately, 
aie laie. Since the ad^cnt of the mongoose and of the introduced 
birds, some of the native species li:a\o been still further reduced in 
numbers, and aitparently are in danger of extermination in the near 
future. 

In the eagerness to acquire new birds, the risk of importing unde- 
sirable species has been ovcilooked, and even the lesson of the English 
s]>arrow has not been enough to impress on the general public the 
dangers of ill-advised aoelimatization. But the acquisition of Hawaii 
and Puerto Bico, both suffering from the introduction of the mongoose, 
has given new importance to the subject of acclimatization, and has 
shown the neeossit jq not only of preventing the pests already on these 
islands from being brought into the United Stales, but also of pro- 
tecting our new possessions against future experiments in the intro- 
duction of dangerous species. If we are to escape the losses which 
have been suffered in the Australian colonies, and especially in New 
Zealand, some i-estrietion must be placed on the introduction of exollc 
species, as is now done in Western Australia. Attention has been 
called to this question, and it is to be hoped that the suggestion that 
such experiments be placed under the control of the Depart meut of 
Agriculture will receive the approval of Congress at an early date.'* 

SruaiAEr. 

The history of American ornithology may be traced back to th(» 
middle of the sixteenth century, but the chief progress in the science 
has been made during the last hundred years. So assiduously have 
our birds been studied that the avifauna of few regions is hotter 
known than that of the Eastern United States. With the growth 
of ornithology, the economic relations of birds, and esj^ecially their 
relations to agricnltnre, have attracted more and more attention. 
During the last half century “economic ornithology” has hecoine 

' Forest and Stream, XII, p. 871, 1879. ” 

* Bay, Osprey, IV, p. 1, Septsmhea:, 1890. 

‘Ann. Eept. Etept. Agr. for 1886, p. 258; Yearbook Dept. Agr. for 1808, p. 108. 
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iv< o.i'nized as a sj^eeial ])raiicli of the aiul has iiad(‘rgoue 

vapid devoloijmeiit. Tlio relalion of ])h‘ds to ag’i*i‘*iilture depends 
niainij" on the character of their food, and this ia delcraimcd in 
seveud waTb: (1) By field observation; {il) by exp'eriments on ]>irds 
recently captured, and, (3) by examination of stomach conlenis in 
the laboratory — ^Ihe latter the most eomx>lete and satisfactory method. 
Thus far, about 20,000 birds’ stomachs hare been examined, and 
data are now available for determining the extent to which a huir 
dred or more important species are useful or injurious. The English 
sparrow and several liawlis and owls have been condemned, but only 
six or eight species in all have thus far been found injurious, wliile 
several birds commonly considered injurious have been shown to be 
beneficial. 

The harvesting and commercial utilization of bird products has 
been markc^I l)y great waste and a reckless disregard for the future, 
Tlie game marlads, the egg trade, and the millinery trade have all 
made heavy drafts on our native birds, and have decimated some 
ii?,eful or conspicuous species and forced others to the verge of extinc- 
tion. This is particularly noticeable in the case of the passenger 
liigeon, the egrets of the South, and the terns of the Atlantic coast. 
Attempts are now being made to place the killing and sale of game 
under proper restrictions; the trade in sea birds’ eggs lias been cur- 
tailed, and wide publicity has been given to the enormous slaughter 
of birds exacted by the demands of fashion. The guano trade, which 
resulted in the acquisition of a number of islands whose product 
was ^^alued at more than 13,000,000, is now largely a thing of the 
past, owing chied}^ to the depletion of the deposits, although the 
fact that better artificial fertilizers can now be had at lower rates 
than natural guano is also jiartly I’csponsildo for this result. 

Legislative measures early in the century took the form of bounty 
acts directed toward the destruction of birds, but most of these have 
now been withdrawn, except in the case of the English sparrow. Pro- 
tective measures, commonly known as ‘‘game laws,” have multiplied, 
and protection is now extended not only to game birds but also to 
insectivorous species and in some States to birds of prey. That these 
efforts have not accomplished more, is mainly because the laws have 
lacked uniformity and have not been properly enforced, but the 
last decade has certainly witnessed some progress along those lim-s. 
Efforts have also been made to sui>plement State laws by federal legis- 
lation restricting interstate traffic in game killed in violation of State 
regulations, but although several bills embodying this principle have 
been considered by Congress none have as yet become laws. 

Experiments in the introduction of fox'eign species have not met 
with unqualified success. English and Mongolian pheasants have 
been added to tlie list of game birds, and the European skylark, star- 
ling, and tree sparrow have gained a slight foothold in a few localities, 
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blit we have also H(*qiui*e<l the Eiig'lisli sparrow, one of tlie worst of 
feathered posts. 

With the pivst‘nt knowledge of the economic relations of birds 
based on thorough scientific investigation, and with the recent oxpe- 
rieiH^e of the eiXects of indiseriiuxnato slaughter and unrestricted ae(3li- 
inatization, there is every reason to hope that practical (piestions in 
econoiiiie ornithology will hereafter receive more careful and intelli- 
gent consideration. 



PROGB,ESS OF FORESTRY IN THE UNITED STATES. 


Cy G-ifforb Pinciiot, 

Forester. 

ATTITUDE OF THE PIOXEEKS Ti>^rXRD THE FOREST. 

The sentiment for forest protection ^vas strong* among the early set- 
tlers of the ITnitod States. In Massacliust*tts rej)eat(Hl enactments 
provided for the care and x>r()teetion of tlie forests adjacent to the 
various communities. In New Jersey laws against forest fires took 
their places very early ux)on the statute books. In Pennsylvania the 
founder of the Commonwealth made it a condition that, of all land 
acquired from him, 1 acre of forest should be left standing for every 5 
acres cleared. This eonspicuous care for the forest in regions where 
at first it was a hindrance rather than a help to the gaining of a live- 
lihood is explained by the early associations of the settlers. They 
came from a country where wood was comparatively scarce, and 
where the penalties for its destruction were severe and se-s^erely 
enforced. The respect for the forest which had been bred in their 
ancestors by the early English game laws, and continued in themselves 
by enactments of extreme rigor, was brought over almost witliout 
change to their new land, but it was not destiiu^d to last, A growing 
realization of the vast resources at their command, together with the 
bitter struggle of the farmer against tlie forest in tlie early da^'S, 
gradually I'cphiced care with carele.ssness, and resxx^ct with a desire 
for destruction. The feeling bred by tho ]>attle against the forest 
began to take a dominant place in the minds of the i^eople and to i)re- 
parc that mental attitude which is still resx>onsible for tlie greater 
part of tho forest destruction even yet in almost undiminished prog- 
ress over by far the larger part of tho United Stales. 

EARLY PROTEST AND ACTION AGAINST FOREST DESTRUCTION, 

Following the spread of forest destruction came protest and action 
against it. In the last decade of the eighteenth century the Now 
York Society for the Promotion of Agriculture, Arts, and Manufac- 
tures, and in the first years of the nineteenth, the Massachusetts 
Society for the Promotion of Agriculture, took action, inspired by a 
desire to protect and promote the growth of forests. In 171)9 Con- 
gress passed an act for tho purchase of timber suitable for the use of 
the Navy, or of land on which such timber was growing. This law, 

m 
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rer‘iiaet“tl in 1S17 and supplement nd in 1820, 1S22, 1827, 1 828, and 1881, 
led In tlio pueehase and pai’tial protection of 214,000 acres of forestr 
Ijcaring* land in Florida, Ala])ama, Mississippi, and Ijonisiana, and, 
in Florida, to some partially suceessful efforts at the tultiu'c of iko 
live oak. 


x.ErELOPlIENT OP A POBEST POEICY. 

Inunediately following tlie civil wav came a development of rail- 
road building witbout parallel in tlie bistory of tbe world, and with 
it a coineideiit extension of tbe lumber trade and of forest destruc- 
tion. Agitation followed it feebly and at a distance, but not without 
idantii.g tbe seed from wbieii the jrresent agencies for forest protec- 
tion have sprung. In 1807 bortietiltural and agricnltnx’al societies in 
IVIsconsiu a.piiointed a eoinmiltv-'e to report on tlio results of fore.stp 
destruction, and two years later the Board of Agrbndture '>£ Maine 
took action toward tbe formulation of a forest policy for the State. 
Laws for tbe encouragement of tree planting were passed between 
IsOS and 1874 in nine Western and two Eastern States, and in 1873, 
ls74, 1870, and l.'<78 Congress passed and amended the timbei'-cultni’e 
acts, which provided for tbe granting of homesteads to settlers who 
plained one-foui-th of their entries with certain specified kinds of 
tives. The very mediocre I'esults of these measures led to their 
reiieul in 18lil. 

In 1831, under the act of that year, a partial oversight and protection 
of the public timber lands was assumed bythe Solicitorof the Treasury, 
acting through the regular agents of the Department. This function 
was transferred in 18d5 to the General Laud Office, in the Department 
of the Interior, where it has since resided. Under this sj'stem cases 
of deliberate trespass were settled by payment of the stumpage value 
of tlie timber unlawfully taken, while eases of unintentional tri'spass 
were satisfied by actual entry, with the payment of customary outry 
fees. Express appropriation fur the pay of special timber agents was 
not made until 1872, when $3,000 was appropriated, and tliis amount 
was continued annually thereafter until 1878. The ineffectual work- 
ing of the system was recognized in tliat year by an appropriation of 
$25,000 to meet the expenses of suppressing depredations. Ajipro- 
priations for this purpose were afterward increased to a maximum of 
8120,000 in 1893. 

The same act which repealed the timber-culture laws contained a 
clause, whose insertion was due hirgely to the efforts of members of 
the American Forestry Association, by which the President was au- 
thorized to set aside “any iiart of the public lands wholly or in part 
covered with timber or undergrowth, whether of commercial value or 
not, as public reseiwations, and the President shall, by public procla- 
mation, declare the establishment of such reservations and the limits 
thereof.” Under the protisions of this clause, which may fairly be 
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de&^‘ril)od as the fii>t iiiarkerl step toward a national system of 
i\)i*(sti'y 5 the reservations shown in hg. 4 were set aside. I'he 
exiotenee of some 1S,0(XJ,00U acres of forest reserves, wholly williout 
care or nianageiiieiii by the ^Toveriimeiil, was i^erhaps the primary 
cause which led tlie Seeretaryof the Tuterior, in February, LSOt), to 
address to the president of the Kational Academy of Scienet^s a reciiiest 
for an investigation and report upon the “ iiiauguraxion of a ratic.ua] 
forest policy for the forested lands of the (Jniled Slates,” and upon 
the (inestions which underlie it. In repl 3 % Br. Wolcott Gibbs retal'^d 
the difileiiities of the undertaking and the best mccans of sunnonntlng 
them, and expressed his willingness to coniplj" witli the Secretary's 
request. 

The result of this corrospo’- donee was, on the part of the academy , 
thf' appointment of a committee of seven, of whom six were cdiosen from 
among its most distinguished and experienced members, the seventh 
being a professional forester, and on the part of the Government, the 
appropriation of $25,000 to defray (he committee's traveling and other 
expenses. All its members served without pay. After a summer spent 
in active examination of forest reserves, proposed and established, on 
the ground, the committee recommended as a preliminary step the seg- 
regation of eleven new reserves with a total area of somewhat more 
than 21,000,000 acres. These reserves were established by the Presi- 
dent on February 22, 1897. The wording of the proclamation led 
many persons to believe that the lands reserved were to bo wholly 
withdra'wui from every sort of use and development, a belief carefully 
fostered by some who, for reasons of tlieir own, were opposed to the 
reserves. No pains were taken to enlighten the public upon this point 
until the harm had been done. The report of the cominirtee, whose 
appearance would have done much to set matters straight, was not sub- 
mitted until May 1 of the same year. Algorous and even violent attacks 
upon the President and upon the commiltco and its members became 
frequent in Congress and culminated, after a spirited fight, in a pro- 
vision of law which suspended the action of the proclamation of the 
new reserves, except in the State of California, until March 1 of the 
succeeding year (1898). In the meantime public sentiment com‘ern- 
ing the reserves underwent a remarkable cliange. A better under- 
standing of their objects and a knowledge of the new law (act of 
June 4, 1897), which regulated their use in practical accord with the 
principal recommendations of the committee, sxDread throughout the 
West. A further olheial study of the reserves, while it suggested 
certain modifications of their boundaries, served to confirm their desir- 
ability as a whole, and an attempt to continue the suspension beyond 
Marcli 1 failed completely. Instead, the estimate of the Secretary of 
the Interior for their care and preservation was more than doubled 
by the appropriation of |175,000 in Congress for that purpose^ and 
shortly after Px^esident McKinley to establish further 
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i» 09 iyv«s and national parks 1 and SJ, Yello’w stone Paife 'I imliei t»ax;d Reserve, 
WyominfiTt acies, <5, White Kii»ci Plateau Timbci L»iiid Bes« rve> Ooloiano 

ai^es^ 4 and 8^ Pscsos River Forest Hesci ve, New Mexico, 4.U,0i0 acres^ 5 and 6, Pi|c^ Pssfc 
’intuTber liand Reserve, Colorado, 184, acics, 7, Bull Rim Timher Laud R^rve,„0|^i^i 
8, plum Creek Timber Land Reserve, Colorado 118,$00 adros; 

Fdf^t Reserve,, Colorado, bSS fxSO acres, 10, San Gabriel Tiinbex Land Reserve's 
11, Battlement Mesa Forest Reserve, Colorado, 6^,^0 acres,? m, 


I <^ltur 0 Reserve, Alaska 403 840 acies, 13, Sierra Forest Roserv^ONniTO,Sv''i^^ 
^ Id* wJrand Canyon Forest Reserve, Arizima, 1,8SI,5®0 acres, Rk Sau 
iSjOTe, Calif ortiia 737,380 acres, 17 and 40, Trabnco <>nyoig^oiWt CMltenJa, 

,^aorea$ 18, Cascade Range Forest Reserve, Oreg^ f, If®, 800 Adnland Forest 

afrvik Owon, X8,fie0acres, 30< 6toi|Jaus Forest Resesm, Caltfem^ acres, 21, San 
Resorve, (MifornWmJS attfde , A Reserve, Idaho and Mon 

Priest River Forest Restibrye, Idahb amt WMhmgtoti, 645 130 acres, 
Meek Hto F orest Beserm^ethDa'^t^ ara^efe; ^ Uintah Forest Reserve, 

ik ® Reeei^^ Wseinafen, 3,694,240 acies, 37, Olympic 

EM a,18|J06 14^ end 44, Monnt Rainier Forest Receive 

imunoii, a0^ 33, Som Forest Re^rve, Wyoming, 1 137, 6$0 acres dOL Teton 

Reetert^ irydronif seres; 31, Flathead Forest Reserve, Montana, 1 883,100 acres, 

Montana, 3,0^080 acres, 33 and 36, Pine Mountain ana 
» OalSotrtua, l,6i4,6f^ acres, 34 and 47, Prescott Forest Be^rye Ari 




CMIfornia, 
.&and Forest 
acres, 21, San 


Forest, Rm 


t 1!^ Wh F^ncilSQQ Mountains Forest Reserves, Arizona 975,366 adtre*^, 38, 

|l iCm WfeW' Reewt^, Anaoca, 1,668,880 acres, 41, Fish Lake Forest Reserve, Utah, 
I aevee? m mimm For^ Reserves, Montana, 40 3^ acres, 43 Gila River Forest Reserve* 
MbostoSK 'm Lake Tahoe Forest Reserve California, 138 385 acir^? 46, Saiptta 

? ®wie»t Reserve, Usilfomia, 146,000 acres Total, 46,983,960 acres The numbers on the 
,^sg^ti0^jp9foo» creating or modifying reserves, hence, some of the reserves have 


Forest Reserves, Arizona 975,360 I 





Fig. 2.— General Forest View in Stanislaus Forest Reserve, California. Open 
Forest of Yellow Pine, mixed with White Fir, Sugar Pine, and Incense 
Cedar. 
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reserves. The area of all tlie reserves osiablislicd by him up to Jauu- 
aiy 1, I'JOO, is 0,708,125 acres. 

The work of the committee of the National Academy (jf Sciences, 
while it failed of much that it might have accomi)lished, noverlheless 
was the spring from which the present activity in forest matters was 
derived. The proclamation of the reserves which it recommended 
drew the attention of the country as nothing else had over done to 
the question of forestry. Vigorous discussion of forest matters by the 
l)ublic press led to a widespread interest, and that in turn to a keen 
appreciation of the value of forests in the economy of each ytate, and 
to a willingness to take measures to protect them. It may fairly be 
assumed that, as one of the results of this awakened interest, the 
policy of making Government forest reserves is now established 
beyond the reach of further question. (PI. IX.) 

ADMI^aSTEATION OP THE NATIONAL FOREST WORK. 


One of the consequences of the controversy which ended in the 
retention of the reserves was the division of the responsibility for 
them between two bureaus of the Department of the Interior, and the 
consequent separation of the forest work of the Government into 
three unrelated parts. As the matter now stands, the General Land 
Office is charged with the administration and pi'otection of the I’eserves, 
the United States Geological Survey maps and describes them, and 
the Division of Forestry of the Department of Agriculture, in wliich 
are all the trained foresters iu the Government service, has no rela- 
tion whatever to this most important branch of the Government’s 
forest work, except as the officers of the Department of tlio Interior 
may incidentally apply for assistance or advice. The connection of 
the United States Geological Survey with the forest reserves is 
obviously a temporary one, which will cease when the work of map- 
ping and description is at an end; but tire complete separation between 
the administration of the reserves iu the General Land Office and 
the force of trained foresters specially equipped for that purpose in 
the Divisiou of Forestry constitutes what is perhaps the most serious 
defect iu the present organization of the federal forest work. 

The force employed for the care and protection of the forest reserves 
under the General Land Office consists of 9 superintendents, SS supei*- 
visoi’s, and a number of forest rangers, which in summer attains 360, 
but which varies with the seasons and the danger from fire. Protec- 
tion against fire, the foremost enemy of forests in America, is the 
most pressing and important duty which devolves upon this foi-c®. 
The law of June 4, 1897, from which the Secretary of the Interior 
derives his powers eoneeraing the reserves, confers upon hinst, ./I 
through him upon the Commissioner of the General Land i 

necessary authoVity and power for their management by 
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metlioas he may deem bc&t. Legally there is no obhtaclo to the intro- 
duction of the mobt practical and appioved ways of handling foiest 
lauds. 

NATION AL PiEKs. 

While the national parks, speaking strictly, do not at present foiin 
a part of the forest system of the United States, still, since ono of 
their prime objects is the protection of the forests within their bound- 
aiies, they fall naturally within the sphere of the piosont paper. 
They differ from foiest reserves chiefly in the fact that no luinbeimg 
can be carried on within them, that the mining lairs, except in the 
ease of the Mount Hainier National Park, do not aiiply to them, that 
their game animals aie fully protected, and that they are under tlio 
care of the troops of tiie Kegular Army, assigned to that duty liy the 
Secretary of War, but under the orders, for that purpose, of the Seci e- 
tary of the Interior, and reporting to him. 

Til© best known and the largest of the national parks is the Yel- 
lowstone, with an area of 3,142,720 acres, located in Wyoming, with 
small portions in Montana and Idaho The others are the Yosemilo 
National Pwk (967,680 acres), the Sequoia National Park (161,280 
acres), and the General Grant National Park (2,500 acres), all in Cali- 
fornia, and the Mount Rainier National Park (207,360 acres) in 
Washington. 

PRIVATE FORESTRY. 


Tim development of practical forestry in the United States has pro- 
eeeded natil recently along three principal lines— private, State, and 
aatipiiiaL Contrary to the general rule in other countries, |i|||i|)tical 
foreatafy here began first on private lands and wholly wiithont relation 
to govwfnmenlsl action. Apart from the attempts of lumboitaon in 
the Eastern spruce regions, many of which were successful, to out 
Iftteir timber so as to get a second crop, the first instance of systematic 
forest management in the United State.s occurred on the land Of Mr. 


IlSteolgeW. Vanderbilt at Biltmore, N. C., beginning in 189S. (Pi, 
X) From that time, although the work at Biltmor^ stBl ooptinoed 
Steadily and successfully, until the middle of 1898 application of 
fpiestrytolarge private tracts made litt^ prepress. Bihoe then, under 
lite imjpatha of an offer of advice and asslstanoe fewi the Uivisiou ot 
private rrenere have taken the matter tinder advisement in 
termhers, and practioai vrorfc. hae already been under 
site ptetent jf, on considerable areas for more than a 
1880, the total ares for the management of which 
iMiltetea had aohied of the Division of Forestry was more tlmn 
Dumber companies and forret-owning associations 
^ iadividhais are directam ^ite ir attention with increasing 
and frequency toward j^Slieal forestry. 



Conservative Lumbering A Large Oak cut and worked up into Cord Wood without Injury to the Saplings about it 

BiLTMORE, N C 
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Plate X 
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While private forestry has thus been notowoilhy and rap- 

idly aeeeleraliug progress in Ike recent i)aKt, practical forestry on 
Oroverninent land during the same xioriod has not advanced beyond 
the incipient stages of forest i)roteelioii. Nor are any of the States 
ino]‘e advaneed. 

STATE FORESTRY. 


Practical forestry has not yet been introduced on any State forest 
land, and even New York, which owns about l,2r)0,0()0 acres in the 
Adirondack and the Cat>skill inoimlains, has not yet x)rogrcssed beyond 
the stage of simple protection. 'J'o have reached t his, however, is a long 
stride in advance. The constitution of Now York forbids the cutting, 
destruction, or removal of any tree on the forest preserve,” as the 
lands definitely assigned to forest uses held by the Slate are collect- 
ively called, a x)rovision which is quite as effeetivolyopposed to prac- 
tical forestry as it is to forest destruction, and which must bo regarded 
as purely temporaiy in character. The forests of the State, as well 
as its salt-water and fresh-water fisheries and its game animals and 
birds, are under the care of a commission of fislieries, game, and for- 
ests apiroinied by the governor, having under it a superintendent and 
a corps of subordinates in the woods. The sincere interest of the 
of New York in the forest preserve is indicated by the recent 
appropiTation and expenditure of 151,800,000 to increase the area of 
the preserve by purchase. 

In Pennsylvania the acquisition of wild lands by the State for foi*^ 
est uses has become an established policy, and bids fair to result in 
the control and management of an area not greatly inferior to the 
forest x> reserve of New York; and Pennsylvania has no legal bar to 
practical forestry. ]\n<*lngan has recently taken steps in the samo 
direction, and several other States have taken or seem about to take 
similar action. It may be said of the forested Btates in general that 
public sentiment is moving rapidly toward a satisfactory treatment 
of the question of State forest lands. 

The following is a list of States which exercise control of forest 
matters, with the respective authoxities through which stieh control 
is exercised in each: 


Califokkia.— University of California. A State board of forestry Was crated 
188C5, but was abolished in 189S, its experimental groves paeaiug tinder tW 
present control. 


OonoEAUo. — Fish and gam© commissioner, A commissioner of forests was created 
in 1885. This office lasted for six years. Appropriations never more ' 
|B,000. ' 

KANSAS.*^tate forest commissioner since 1887. 

HAixx.--State auditor, ex-officio forest commissioner, einoe489b Tbi^ 

though greatly restricted by the smallness of his annual appropr . ^ 

exerts important infiueno© through his published reports and 
trativ© Work in carrying into effect the excellent hr© law of f 
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Massachusetts.— The State hoard ol agriculture, which acts also as a board of 
forestry. 

Miofiio \N.— Permanent commi^vsion of thrae members, seiving without iiav, l)ut 
re< eivmg traveling and other ofScial expenses, was created in 1801). 

MiJs’NESota.— S tate forestiy board, created 1809, cooperating with town and <*otmty 
boards, and consisting of nine members. 

Nlw Hampshire, — Forest commission, established in 1893. This is the outcome 
of two preliminary commissions of investigation, the iiist of wdiich was 
appointed in 1885 and lasted four years, and the second, appointed in 1889, 
lasted two years. It consibts of the State governor, ex officio, and four other 
members. 

Hew Jersey.— State geologist. No independent forest officer. 

New York, — Fisheries, game*, and forest commission, There have been three 
commissions. The first w^as created in 1885, and was known as the ** State 
forest commission.’'' It was remodeled in 1893, the number of its memberfo 
being increased from three to five. In 1895 the forest commission and the 
fish and game commission "were consolidated under the present title. 

North Carolina.— State geological survey. No independent forest officer. 

North Dakota.— Superintendent of irrigation and forestry since 1891. 

Ohio.— S tate forestry bureau -was created in 1885. 

Pennsylvania. — Commiss oner of foie&try, appointed in 1893. On the creation 
of the State department of agriculture in 1895 a division of forestry was pro- 
vided for, of which the forest commissioner hecan^e chief. 


forest-fire legislation. 

The legislation enacted by the vai'ions States with llio object o£ 
preventing damage from forest fires is, on the whole, of a very satis- 
factory^ character. The main difficulty lies in the unwillingness or 
inability of the authorities in the various States to enforce the laws 
as they stand. Legislation is in most cases in advance of i)ublie 
opinion, but the latter is making veiy rapid progress. Among the 
best forest-fire laws are those of Maine, New Hampsiur<% Minnesota, 
Now York, Pennsylvania, and Wisconsin. 

The provisions of the New York law direct the appointment by the 
fisheries, game, and forest commission of a firewarden in each town in 
the counties comprising the forest preserve. Where special liability 
to injury from fii'o exists, the firewardens arc required to 
towns into two or more districts and to appoint one district 
for each- On the outbreak of a forest fire firewardens directed to 
mmmon persons to assist in putting out or checking the fire, and no 
auction which they may take to this end shall constitute a trespass. 
The firewardens and th^sSr assistants receive a fitting compensation 
for the time actually employed at the fire, the expenses being borne 
half by town and half by the State In towns not within the coun- 
ties; oomjprjising fhe forest preserye sfiporvisors of towns are made ex- 
Olfiote firewardens. In addition to these safeguards the law makes it 
I l^^hineahor to fire woods or waste lands belonging to the State or 
olhef, whether willfuHy or negligently, if such fire results in 







Fig 1 —The Effects of Fire after Lumbering in Northern Minnesota 


Fig 2 —Forest Land in Minnesota Devastated by Fire 
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injury to woodland, and punishos tlio o/Tendor by a lino not cxc<^e(I- 
ing $250 or iiriprifionment not exeeedin^> ono year, or ])olb, besidi^s 
awarding damages to tlio poison injured. 

The Minnesota law is very similar in general effiecl, but lhon» is 
rat Inn* more cenlral authorily. The pfiy ot the county wardens Is not 
left to the counties, tliough not a dollar can be paid them without the 
ax)proval of the county commissioners. The pay is limited to $2 per 
day, but can not exceed $15 a year. The chief firewarden, who has 
administrative control of all matters pertaining to the extinguishment 
of fires, secures the services of settlej's to act as wardens in the unor- 
ganized territory. Minnesota has this advantage: That her forest- 
hre officials receive their pay more promptly than elsewhere, an<l thus 
take a more live interest in the performance of their duties. PI XI 
shows effects of fire in Miimc'sota. 

TITE DIVISION OF FORESTRY. 

In 1873 a committee of the Anifu^ican Association for the Advance- 
ment of Science was appointed ‘Ho memorialize Congress and the 
several State legislatui’es upon the importance of promoting the culti- 
vation of timber and the preservation of forests, and to recommend 
proper legislation for securing these objects.” This action was fol- 
lowed by the appointment, in 1876, of Dr. Franklin B. Hough, of 
Lowville, N, Y., who may be considered historically, although not 
literally, as the first chief of the present Division of Forestry of the 
Depaitment of Agriculture. Dr. Hough’s duties were “to ascertain 
the annual amount of consumption, imiiortation, and exportation of 
timber and other forest products, the probable supply for future wants, 
the means best adai>tod to the presorv^ition and renewal of forests, the 
influence of forests on climate, and the measures that have been siic- 
oessf ully applied in foreign countries or tliat may be deemed applicable 
in this country for the preservation and restoration or planting of 
forests, and to report upon the same to the CommiHStoner of Agricul- 
iure, to be by him in a separate report transmitted to Congress.” In 
1883 Dr, Hough was succeeded by Mr. N. H. Egleston, who in turn 
was followed, in 1880, by Mr. B. E. Fernow, who continued to direct 
^the work of the Division until July 1, 1898. 

At first and until ro<*ently purely a bureau of information, the Divi- 
sion of Forestry has become within the last eighteen months an active 
participant in practical forest work in the woods throughout the 
[Tnited States, Among the three federal organizalions concerned 
with forest w^ork (see page 297), the Division of Forestry is alone 
responsible for the progress of the science and art of forestry and fo# 
the vast interests which are involved in the spread of oonservatltif^ ; 
forestry over the enormous private holdings of forest land in 
United States. Its work has recently been reorganized ( 

Thin reorganization, together with the fact that the po^l^to^r 
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pmctice of the Division are largely typleal of tiio pi’eseiit atiitucle of 
the Govermnent toward forestry, makes rc'^jiilsilo a sonn-what ex- 
tended description of its work. 

The work the Di\isioii is now ehiciiy in the (icdd. Its (dlie ^ ork 
is organized on a scale sufficient to support the field work and secure 
its beot results, but the principal scene of its activities is in the 
At present all the work of the Division is assigned to four seetams, 
eafdi with a man of special knovdcdge and qiialilications at its lu‘a(L 
These are the sections of working plans, of economic tree planting, of 
special investigations, and of office work. The following extract 
from the Annual Report of the Secretary of AgTiculture for the year 
cading June SO, 181)9, describes in sufficient detail the linos along 
>vdiieh the work of the Division is now organized. The total ax^pro- 
priatiou for the 3 "ear named was ^^28,520. 

PRACTICAL ASSISTANCE TO PARSERS, LUMBERMEN, AND OTHERS. 

Lust Octuhei* a circular was issued ^,No. 21 of the Division of Forestry) offering 
advice and practical assistance to farmers, lumbermen, and others in handling 
their forest lands, with a view to bringing about the substitution of conservative 
for destructive methods. This offer provided for the preparation of working 
plans, with full directions for work and with practical assistance on the ground, 
Without cost to the owners of wood lots, but in the case of larger tracts requiring 
the owners to meet expenses for travel and subsistence, and for the necessary 
helpers for the agents of the Division while in the field. 

During the year applications were received from 123 owners in S5 States for the 
management of 1,518,593 acres. Of these applications, 4,8 were for large tracts 
covering together 1,506,315 acres, the remainder being for wood lots. 

Personal attention on the ground was given to 41 tracts, covering about 400,000 
acres in 19 States. The contribution of private owners to the expenses of this 
work was about $3,000. 

it was found possible for the owners of a majority of these tracts to carry out 
the working plans without personal assistance, but 15 of them required the active 
participation of the Division. On two of the latter, comprising 108,000 acres, the 
working xfians were put into execution early in the year, and tbe first year's work 
has been successfully completed. The second j’ear’s work is being pursued under 
very favorable conditions. 

As a result of a ealcuiation, based on exact measurements, of the amount of 
lumber wasted by the prevailing practice of cutting high spruce stumps in the 
Adirondacks, there has been a decided change for the better on certain tracts, and 
at the same time a great reduction in the amount of young spruce out for road* 
building has been brought about. These are important changes. 

In connection with the preparation of the working plans for the two large tracU 
in the Adirondacks, a special study has been made of the growth and production 
of the spruce on the eastern side of the mountains and of birch and maple on the 
western sloiie. 

Of the total amount of land submitted for working plans, about 1,300,000 acres 
have not yet been examined. These tracts will be considered during the ensuing 
year as fast as the very inadequate force of the Division will permit, and working 
plans will be made for a selected number. 

The Division has been thoroughly equipped with instruments for field work, in 
which it was wholly lacking at the beginning of the year. 
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('r)MMrRCIAL TREKS. 

During the year fi\e bpeciea of coiumercially valuable trees h«iV6 been studied 
to detormino their late of growth and to ascertain ilielr special tiuahties in ior- 
e&try. The more important of tUtbO studies relate !:> the loblolly pino in North 
Carol ina, a tree of the ilrst econonil ‘ importance, and the red hr in Ihngton, 
also called Douglas fir, jellow fir, Oregon pine, etc., one of the most valuable and 
widely distributed trees of the Vv’orld, These studies have met with the cordial 
approval of lumhernien, and much practical assistance has been rendered by them. 
In addition, the study of tho coast redwood in California has recently been begun, 
and later, if enou'^h money cin be saved for that purpose, tho white oak and the 
hickories will be taken up. 


LOONO:iIO HIKE KEAXTINC,. 

The planting of esperimental i>lat4 in cooperation with State agricultural e.xper- 
iment stations has been discontinued, and the staiiono have taken over the jilanta- 
tions and assumed the responsibility for them. This was done after a thorough 
study of the old plan, after careful examination of the plantations at nine of tho 
eleven stations, and with the acciuiesconce of tho authorities of every station. 
Two other lines of work have taken tho place of experimental tree planting. One 
is a careful study of the results of the planting already done, in which all the 
species used in the cooperative plantations are represented, and from which prac- 
tically all the results to be expected from them after many years may be gathered 
without delay and far more cheaply; and the other the giving of practical assist, 
anco to tree planters under tho terms of an ofter (set forth in Circular No. 2 % 
Division of Forestry) similar to that made to forest owners. 

Close relations Imve been established with five of the most competent men in 
the treeless regions, and these gentlemen ai’e xircparing reports on subiects of 
direct interest to tree planters. 

In addition to the studies now being pursuod. the woi'k of the present year will 
in great measure ho devoted, first, to giving practical assistance to tree ifianters 
in the selection of the i)roi3er tioes to plant and in planting them rightly, and, 
secondly, to an attempt to determine the true effect of bare and wooded or brush- 
covered slopes ou the run-ofiT of streams. The vast interests affected by the solu- 
tion of this difficult problem will justify the most persistent and careful work. 

SPECIAL INVESTIOATIONS. 

Forest fires have been studied historically and in tho field, and important results 
have been reached. Eecords of more than 5,00J fir®s have been compile and 
classified, and field work has been prosecuted in seven States. 

A series of studies of North American forests by experts with special Imowledge 
of definito localities is in progress, and it is expected that three of them will be 
completed during the coming winter. 

Historical studies of the progress in forestry in New Jersey, Massachusetts, and 
other States have been begun, and those for New York are practically completed. 

Much material has been collected for a geneiMl account of the progress of for- 
estry in tho United States and of the practical application of coiaservative forest 
treatment in this conntry up to the present time. 

Noteworthy progress has been made during the year in the photographic forest 
description of the United States. 


OFEICE WORK. 


The mailing list has been revised and extended, especially among newspapers^ 
and much material for publication has accumulated and awaits attention during 
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the w*nter. The botanical work formerly carried on by this Division has been 
tnrned over to the Division of Botany, where it more properly belongs. 

During the year the force has been much increased, largely by the addition of 
young American foresters. At its highest, the total membership was more than 
five times that at the beginning of the last fiscal year. 

Through a system of cooperation with experts in forest matt(U‘s 
throughout the United States, the Division of Forestry is becoming in 
fact what it has long been in intention, the center of all forest activity 
in the United States, while through the appointment of student assist- 
ants it is gathering about its work a corps of young men, who, begin- 
ning their forest studies while actively engaged in the work of the 
Division, principally in the field, will complete them at one or another 
of the forest schools. In this way, as well as through the schools 
alone, the need for men, which is among the most pressing reqtiiro- 
meiits of forestry in the United States at present, will gradually be met. 

tree plantinu. 

Tree planting in the treeless West is a legitimate and exceedingly 
important branch of forestry in the United States. The successful 
ouliivation of fai'm crops in many portions of this country is depend- 
ent upon the protection derived from successful tree planting, and 
over a very large part of the agricultural West both the comfort of 
the farmer and his prosperity are deeply concerned with it. 
planting has been in active progress for more than thirty years over 
considerable portions of the West, and a large amount of informa- 
tion has been collected as to the value for planting of a large number 
of trees. (PL XII.) This information has not been collated and is not 
available in any compact form. On account of the vastness of the 
interests involved, this is one of the most important pieces of forest 
work to be done. 

ASSOCIATIONS. 

The progress of associated effort for the protection of foi'ests^ slow 
at i|rst> has of late years become very rapid. There are now some 22 
associations in the United States which deal directly with forest mat- 
tery* Of these the pioneer, if wo disregard those wdiich have not sur-* 
tived, nnd in many ways the most influential, is the American 
Association, founded at Cincinnati in 1882, under the name 
Of the American ibrestry Congress. This association, while less 
In number of members than the Pennsylvania Forestry Associa- 
has done and is still doing work of the first importance toward 
Ih# fpread of right ideas about forestry, chiefly through its monthly 
y oirgsan, The Forester. The Pennsylvania association, founded in June* 
1#!^ hm been instrumental in placing the State for which It is named 
^rst rank of forest progress. It publishes a, himontidy jodrhal 
Forest Leaves. Among the other prominent or^attfoations 
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which have weight in forest matters are the Sierra Chib and the AYater 
and Forest Society of California, the 3[assaehnsetts, Wisconsin, Miii- 
n(\sota, and Colorado forcvst associations, and the Mazanias, of Oregon.^ 

INSTRUCTKlISr IX FORESTRY. 

Except in the case of the student assistants mentioned on page 
804, the Government of the United States takes no part in the educa- 
tion of foresters. Elementary instruction in forestry has, however,, 
already received notevvorth^” extension in the State agricultural col- 
leges and to some degree in other institutions. Thirty-two of the 
former, a(*cording to the best information available, now offer instruc- 
tion in forestry, either as a separate subject or in connection with 
courses in agricuilure, horticulture, or botany. Among these institu- 
tions the college of agriculture of the University of Minnesota deserves 
special mention, both from tlie value of the fore^sl courses it offers and 
because of its priority in the field. 

Tht^ most elaborate and extensive institution in this country for 
tile training of foresters is the New York State College of Forestry,, 
organized in 1898 as a part of Cornell University. Modeled upon 
German lines, it offers a four years’ course leading to a degree. Thirty 
thousand acres of forest in the Adirondack Mountains, controlled by 
the school, furnish an abundant field for practical operations. The* 
Biltmore Forest School, also begun in IBOB, is situated in Biltmore^ 
Forest, on the Vanderbilt estate, near Asheville, N. C., and offers a 
hapiiy combination of practical and theoretical inslruetion. These, 
with Berea College, at Berea, Ky., which offers a j^ear’s work in 
forestry, and the University of Minnesota, are the principal agencies 
for the education of x)Tofessional foresters.^ 

Steps have been taken which will result in the opening of a forest 
school as a department of Yale University in the autumn of 1000. 

PROTECTION OF FISH AND GAME. 

The p]‘ote<dion of fish and game is less intimately associated with 
foiesfc matters in the United States than in many other countries. 
Salt-water fislieries, which, because of the great length of coast line^ 
produce so very large a portion of the total food product derived from 
the water, naturally have little connection with forests. As regards 
the fresh- water fishes and the game, separation between these two sets 
of interests and tlie forest has worked to the disadvantage of the lat- 
ter. Hitherto it has been much easier to secure legislation for the 
protection of fish and game than for the xirotection of forests. In the 
future, however, as the various States produce or perfect their machin- 
ery for the right handling of forest lands, a much closer connection 

^ A full list of States which have forest associations ; also a list of the universities 
and colleges in which instruction in forestry is given, will be found in the Appen^ 
dix to this Yearbook.— Ed. 
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may Iv in il luost Ilia! all Iho 

^^’ll find tli dr profit. The proteelioii of fish and game is a nnlnral 

runellon of the forest guard. 


ARBOR DAY. 

Prominent among agencies for iiUeresling the childiam in fcn'Cht 
matterfe is the observance of Arbor Day. Instituted in Nebrciska in 
ls72 by lion. J. Sterling Morton, Secretary of Agriculture ISOO-lSt/T, 
Arbor Day has made its Avay from Stale to Stale until, at the begin 
niiig of 1900, provision for its observance has been made in every 
State and ToiTiioiy. Its central idea is the x')lanting of lives by school 
children on dates fixed ]>y pioelamations of the goveriioj*s of tlie vari 
ous Stales or by oilier authorities. The planting is usually aeeom- 
paiiied hy cxercise»s, ofleii of considerable elaboration, intended to 
iiupre&s upon the children the beauty and usefulness of trees, and to 
encourage the care and pre.servation alike of shade trees and forests. 
Vfhile the planting aeeoinplibhed may have in itself little ocononiic 
value, the institution of Arbor Day may fairly be said to exercise 
iiiiiiiense induence in exciting affection and respect for trees in ilie 
coining generations, and so to prepare a body of sentiment -which will 
assist powerfully hereafter to bring about the general practice of con- 
servative forestry. 



PilOGBESS OF AGEICULTUEE IN THE UNITED STATES. 

By Ghorgb K. Holmes, 

Assistant Stai Utlc 'a lu 

CRUDE BEGINNINGS BY INDIANS. 

Indians oiuTled on agricultui*e in a xnlmiiive and very limited way 
in the region now einbraeod in tbe United Stales before the ooiint ry 
was inliabiled by the Ydiite race, and to their ernde agrienlluro they 
joijied the harA^esting of the A\dld products of nature. 

SOME CKoeS AND METHODS OF CULTIA^ATING VXD OATirERINtx. 

Indian corn. — Tlie farming practiced on tlie eastern side of N'orth 
America by the Indians was to burn oH the forest, scrape up the 
top soil into little hills, and, if corn was to be raised, to iilant the 
seed therein. Indian corn, or maize, was indigenous, and the Indians 
raised it from time immemorial. Women did the work, and the only 
implements einiiloyed wore their fingers, a pointed stick for x>lanting, 
and a clam shell or the scapula of an animal for a hoe. At the time 
of harvest the ears of corn AA^ere stored in a cacdie, or Avere hung up 
to dry, held together by the braided husks. 

Tobacco. — l^obaeco Avas another plant indigenous to xVoierica, and 
the Indians, who had learned its narcotic in*operty, AA^ere in the habit 
of snuiking the leaA'cs after they had been dried. 

Food and textile plants. — ^T he Indians o£ northern California 
gathered the seeds of Avild plants and roasted them on hot stones, to 
be ground after AAUirds into coarse fioiir by a stone operated in a IioUoaa' 
in a rock. JHojave Indian Avouien planted gourd seeds iu the crevices 
of rocks, and Avlien the gourds Avero ripe gathered enormous q[uantities 
of them. Especially along the whole western coast of Xorth America, 
Indian Avoinen gathered Avild hemi>, agave, and other textile iilanls; 
they dried the leaves or stalks, macerated them in Avater, extracted 
the fiber, and spun it on their naked bodies Avithout the use of any 
implement whatever, and then made fabrics for domestic use. 

Wild rice. — Throughout the Great Lake country the Indian Avonieii , 
beat tlie heads of the Avild rice plants AAdiile holding them OA^er their 
canoes; liaAung fanned the chaff aAvay by using a large tray, they 
ground the rice in a mortar and cooked it in much the same way as 
corn. 


307 



308 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE, 


Wild cherries and roots. — Tlie Sioux Indians beat dried ^rild 
elierries witli bnfCalo meat to fox‘m tlieir w'iiitei’ stock of pcmniicaii. 
Ill Oregon and Washington an immense amount of food was gathered 
from the eainass root, and also from the kouse root. 

Fritts, nuts, etc. — The Indians gathered the indigenous straw- 
berries, huckleberries, blackberries,, raspberries, cranberries, etc., 
and tlie chestnuts, butternuts, hickoiy nuts, walnuts, hazelnuls, and 
beechnuts. They lived also upon fish and the flesh of deer, bear, 
buffalo, and other wild animals, both fresh and dried. 

BEGINNINGS OF AGRICULTURE BY" THE 'WHITE RACE. 

Next the white man came. Poor in the materials of wealth, indet‘d 
almost destitute of them, a stranger in a strange land with a strange 
climate, and beset by native enemies, the white settler had in pros- 
pect a simide subsistence upon a few products of a crude agriculture 
and an insignideant dairy, with such fabrics and other products as 
might be olhaiiicd from a primitive domestic industry. lie saw 
the golden ears of maize strung uxi in the wugYvams of the Indians and 
learned its value as food; he learned how to plant it, and also the 
value of putting fish for fertilizer under the seeds. 

EARLY COLONIAL CONDITIONS. 

i^eferences to early colonial conditions are selected from 
Professor lleMastePs “History of the people of the United States;” 
from Afr. Weeden's “Economic and social history of New^ England,” 
and from Professor Bruce’s “ Economic history of Virginia in the sev- 
enteenth century.” 

Tn Georgia in 1790 the staple was tobacco, cultivated in the simphsst 
manner, with the rudest of tools. Agriculture as wy^ now know it can 
scarcely ])e considered to have existed. The plow Avas little used. 
The hoe Avas tlie iniplcmcnt of industry; made at the plantation 
smithy, the blade A\ms ill formed and clumsy, and the liandle Avas a 
sapling with the bark hit on. After a succession of croi)S liad ex- 
hanst<*d the soil tlie coavs Avere soiiietinies penned upon it. 

In Virginia the poor Avhitcs, Avho had formerly been indenlured 
servants, aati'o the most lazy, the most idle, the most shiftless, and 
the most Avorlhless of men. Thiir huts AA’erc scarcely better than 
negro cabins; the chimneys Avere of logs, the chinks being filled 
with clay. The Avails had no plaster, the AvindoAA^s had no glass, and 
tlie furniture was such as they themselves made. Their grain Avas 
thrashed by driAing horses over it in the open field; Avhen they 
ground it, they used a rude pestle and mortar, or i>laeed it in the 
hollow of one stone and beat it with another. 

Each family in New England lh"cd in a state of almost entire inde- 
pendence of other families and of all other communities than the one 
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in wliieli it lived. Beef or x^ork, generally salted, salt fisli, dried 
ax^ples, bread made of rye or Indian meal, milk, and a very limited 
variety of vegetables constituted the food tbroiighout tiie year. The 
Massachusetts farmer who witnessed the Revolution xjlowed his 
ground with a wooden xdow, sowed his grain broadcast bj" hand, and 
when it was ripe cut it with the scythe and thrashed it on the barn 
floor with a hail. Ilis house was not x)ainted; his floor was not car- 
XDeted. When darkness came on his light was derived from a few 
candles of home manufacture. ‘ The i)lace of furnaces and stoves was 
supiflied by huge cavernous flrexilaces which took ux) one side of the 
room and, sending half the smoke into the apartment, sent half 
the heat ux^ the chimney. The farmer and his family wore'home- 
sx 3 un. If linen was Avanted, the flax was sown and weeded, pulled 
and retted, and broken and swingled, for all of Arliich processes nearly 
a year Avas reexuired before the flax was ready for sxiinning, bleaching 
on the grass, and making and wearing. If Avoolens Avere wanted, 
sheep Avere sheared and the wool was dyed and spun and AvoA^en at 
home. 

It Avas almost iuA'-ariably true of all the settlers that the use and 
value of manures was little regarded. The barn was sometimes 
removed to get it out of the way of heaps of manure, because the 
owner Avoukl not go to the expense of reinoA^ing these accumulations 
and x)nttiiig them uxioii his fields. 

In comparison with present conditions, the farmer’s life in colonial 
days AA as a dreary one, filled with hardships and deprivations, and 
treading very closely upon the margin of subsistence. Those condi- 
tions eoutiiiuod after the Republic had been established, and were not 
measurably ameliorated until the iDresent century had Avell adA^aueed — 
until an improved intelligence, the dissemination of information, and 
es 2 )e(*ially the Avork of the iiiA^entor had begun to take effect. 

FIRST CROPSd 

Cereals. — The first yield of Indian corn, or maize, in any consider- 
able (xuaiitity x)roduced in the United States by peoxile of English 
blood of Avhich we have any authentic record Avas that of 40 acres in 
the Jamestown Colony in 1009.^ Wheat was first sown in Massachu- 
setts on the soutliern coast as early as 1002, and it was first cultivated 
in Virginia in 1011. Rye dales back in New England certainly to 
1048, and perhaps to 1630, and oats and barley to G-osnold’s Colony 
in 1002. 

Buckavheat. — The first cultivation of buekAvheat dates back to 
1025 or 1026, on Manhattan Island. 

^ Most of the statements under this head are taken from Eighty Years’ Progress 
of the United States (1861). 

“Bruce’s Economic History of Virginia in the Seventeenth Century, Yol, I, 
p. 198. 
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roT_/jOj-s. — Plyiiiuiilli Colony eulilvnlcd p(4fi1{»osas oiivly arf 1020. 

— BoiUl^ linvo the daio of 10n2 ou islaiidfe south of 
sens, the date of I'Ul at Manhaltaii, and iJ>oul die Miiae ihile in 
Yirghiia. 

FnuiTb. — The jlrst apfilos raised in this e nmliy ^rere poAsljdy from 
trues on Governors Island in the haroor of Boston, iVoni 

viiiuh, on Octo]>ur iGIiJ, ‘*U‘ii fair pii)pliis'’ were hronght. Gov- 
ernor Endicoit had on his lann in Salem, now l)ain ers, Mass., in liGo, 
the first nursery of yAiujig fruit trues that was ever idanted in tliivS 
con ally. 

Touacvo. — The Euulish first saw tohaeeo cult Lvalod and smoked in 
elay pi^jcs hy the IieUaiis of Virginia in 15So, and the euitivalion of 
toha<*(Mj was intiv dneed into the Dutch Colony ol New York as early 
as Tthl, vheii it sold for 4o cents a jjoinid. 

Flax and hops. —Flax was taken to iroiland from Manliallan 
Island as early as 1<>2G. llenip and flax were raised in Virginia x>rior 
to 1<U8. Hop roots were onhwed hy the governor of Massachusetts 
Bay ns early as lG2b. 

Silk. — Silk culture was hegun in L<niisiana hy the Company of the 
West in 1718, It was iulrodiiecd into Georgia in 1742. C^mnecticut 
began the prodiunioii of silk in 1700. 

SreJAU CAXE. — Sugar cane n as first introduced into Louisiana in 
1751, and the first plantation was established in 1758. 

Rice. — The etiliure of i*i(*e was introduced into the coloin^ of Car- 
olina about 1004, tlu^ seed being obtaine<l by the governor of tlie 
X)roviiice fioni a ship from 3Iadagasear.^ 

CtriTOX.— A pamphlet published in Lemdon in IGOO predicts that 
cotton would grow as well in Virginia as in Itidy, and the author of 
another pamphlet, published in JG20, mentions cotton as a pruduet 
that may be had in aliundance in Virginia; but Baucrofi\s History of 
the United States stys the fli’^'i exx)eriment in eolluii culture in tlio 
Thirteen Colonies was made in Virginia in 11)21, wlien tlie cotton 
seeds were planted as an experiment, and theij- plentiful eoniiiig 
iiX> ’ was at that early day a su]>je(d of interest in America aiid 
England, Cotton wool was listed in that 3a ^ar at 8 x)enee a pound, 
wliieh indicates that it may have been grown eaiGior.- 

FIRST DOMESTIC ANIMALS. 

For many months after the arrival of the Pilgrims at Pl^miouth 
thej" had no beasts of burden; when at last a few cows were brought 
over the}" were poorly fed on the coarse wild gi^asses, and often they 

^ Pitkin's Statistical View of the Commerce of the United States of America 
(1816), p. 97. 

*1^310 Cotton Plant; xmblished by the United States Department of Aifricultnre 
pp. 80 and 31, * 
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(lied from oxpobure and "svant of prop«n‘ food (sr fell a im y to ilie 
wolves or the Indiant'. Owing to the dlldeultles iuid (‘xx? ‘i>se of iinxvof- 
tation, 11u‘ was so liigli as to imt tlirni L ^yond the reaeh of many 
ev(‘n ill niodenite eircumslanees. In the colony of 3Iassaehu -ous 
Hay a «‘erl ealf soon came to he cheaper than a hhif'k one on a^^coind 
of the j'lTator XH'ohabilily of its being mistaken for a <[eer and kill d 
])y volve^. 

Cattle. — When cows were so high as to aell, in ICoO, at from £2r5 to 
£30 steiliiM at Plymouth and oxen at £40 a pair, a (jiiart of nevrnulk 
could be bsJiight for a penny. The ox of that day was small, ill- 
sha]>ed, and In evny wa\’ inferior to the ox of the iiresent time. Dur- 
ing Hie enily part of the last century the averagi^ gross weight of the 
la^at calth^ brought for r^ale to the Smuhtield market was not over 
370 

Dairy cattle vouv hist brought to Virginia in Pdl and to Plymouth 
in 1024, fr(mi the coast of Devonshire. Some of the ^’'irginia cattle 
were from 11m black eattk‘ of Spain, and those brought to Now York, 
X>o«>sibly from the island of Texel on the coast of llollaiul, were mostly, 
without doubt, the black and white Dutch cattle. Those on the Del- 
aware wore brought from Sweden; those in New Hampshire were the 
large yellow Danish cattle, and, as the earlier imx)ortation& were the 
most extensive that were made for many years, these various stocks 
were <‘ro&&ed and thus formed the original stock of the country. 

The cattle along the northern Atlantic coast failed miserably in 
winter, having litth* or no protection from storms and cold and being 
poorly fed on hay made from overripe swale grass and salt grass cut 
from the marshes. It was a common opinion in the Virginia Colony 
that the housing and milking of cows in the winter Avould kill them. 

Horses. — The first hoi’s(‘S taken fiNiiii Euroxie to tlio Western Ilem- 
isidiere wer<^ brought over by Columbus on his sec'inid V 03 mgc, in 1133. 
In 1527 forty-two horsi^s were landed in Florida and xierished soon 
after their arrival. The wild horses of the Soiitliwest are itrobably 
th‘scendants of th(‘ fine Siianish horses abandoned by De Soto on the 
failure of his exi)edition. In 1004 a French lawyer hrouglit over 
liors(‘s to Acadia, and these i^i*o])ably laid the foundation of what are 
now known as Canadian ponies. In 1009 horses were brought to James- 
town, and in 1G29 th(^y were introduced into the colony of IMassa- 
chusetts Bay. Ilor&es Avere brought to New York in 1025 from Flan- 
ders, These imxAortations seem to have been the original stock from 
Avliich the race of Anie]*i(.*an horses was constituted. But the horst^s of 
Iho United States, as in the case of other farm animals, have boon 
much imx>roved and divoi*sified in special qualities during the last 
twenty-five years or so by the importation of thoroughbreds from 
Europe and by Avell-dlrected breeding. 

Sheep. — It is xirobahle that the first sheei) in this country came to 
Virginia in 1009 from England. About 1 025 some shoex) Avere brought 
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to New Y'ork hy tli(^ Dat(‘]i West Iiirlia Company from IIollancL Sheep 
brought into llie Plymouth Colony a ml that of ]\rassaelni^elts 
Bay very soon after the settlement. 

SwiXE. — De Soto probably brought the first swim^ into this country 
ill loOS from Cuba, and these vere landed in Florida. They Avoro 
X)robahly descended from some brought over by Columbus in 14i)o. 
The Portuguese brought SAvine into XoA^a Scotia and Newfoundland 
as early as 1G53. The London Company imported swine into Virginia 
ill 1009. They were introduced into the Plymouth Colony in 1024 by 
Governor 'Winslow, and into Ngat Netherlands, noAV New York, in 
102o by the Dutch West India Company. 

TRANSITION TO MORE RECENT CONDITIONS. 

Although the early A^hite settlers immensely imxiroved and expand(‘cl 
tlie agriculture of the Indians, it is iieA’erllieless true that iu compari- 
son Avith the agriculture of the xiresent time that of the previous cen- 
tury and of the earlier half of the present century was crude, Avaste- 
fuh uneconomical, expensive, laborious, and unscientific. The ti*ansi- 
tion from the old to the neAV Auas gradual, but, liaAing iu mind long 
periods of time, it is apiiareiit that American agriculture has had tAvo 
distinct jieriods with regard to the characterization above specified. 
The change has been rajiid since the civil AA>ir, and the last Ihiily 
years or so stand out consiiicuously as belonging to a period of devel- 
opment and i*esults, having little similarity to the long preceding 
period beginTiing with the eighteenth century and ai>proaching an end 
about the middle of the x)reseut one. 

In this paper only a brief mention will be made of some of the causes 
and opportunities of the agricultural expansion of the country. 

EXPANSION OF POPULATION. 

The principal oi^portunity for agricultural expansion AA’as the imimuise 
cultivable area of \irgin soil awaiting j^rimarily to be despoiled of its 
fertility, which was subsequently to be x)artly restored and maintaiiKHl 
by means of fertilizers. 

The necessity for this expansion Avas a rapid and permanent grow^th 
of sturdy population, derive<I not merely from a natural increase, but 
largely from an unx^reeedented immigration from the peasant laboring 
classes of Europe — people who had been unable to obtain the oAvniu*- 
ship of land in a countiy of primogeniture, as well as people Avho luid 
failed in other countries where land values w^ere beyond their reach, 
and who came here with ‘‘a land hunger,” Avhere they found millions 
of fertile acres awaiting their acquisition at a cheap price. 

The population of this country, according to the census of 1700, 
was 3,029,214; in 1850 it had increased to 23,191,876; in 1860, to 
31,443,321; in 1880, to 50,155,783; in 1890, to 62,022,250; and various 
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estimates of the population in 1900 i)laee it at a figure somewhat 
above 75,000,000. Immigrants, who are included in these figures, 
numborod 143,439 in the ten years IS^Jl-lSoO; from about 2,500,000 to 
3,000,000 in each of the ten-year imriods beginning with 1851 and 
ending with 1880, and 5,240,013 in the ten years 1881-1800. From 
1891 to 1890, inclusive, the number was 3,300,011. 

THE XOXAURIOULTURAL POPriATION. 

Since the birth of the nation there must be taken into account also 
the great and relative increase in the city population, which must 
derive its subsistence mainly from the agriculture of this country 
without contributing to agricultural production. The population 
living in cities and towns of 8,000 or more was 3.35 per cent of the 
total in 1790, 12.49 in 1850, 22.57 in 1880, 29.20 in 1890, and pei’haps is 
about 35 per cent at the ijresent time, or more than one-third of the 
entire pox>ula1ion. 

These percentages do not include the inhabitants of villages, towns, 
and the smaller cities not engaged in agriculture, who, if included, 
would swell the i^ercentage above 35. 

There has been a further marked increase in the uonagricultural 
elements of the population. In 1870 the persons 10 years of age and 
over who were engaged in manufacturing and mechanical intlmslries 
were 19.01 per cent of the total number of persons of that age having 
gajnful occupations, and this percentage had inci’eased to 22.39 in 
1890. It may easily be 25 i)or cent at the present lime. 

The number of persons employed in trade and transportation has 
increased from 9.83 per cent of the total number of persons employed 
in all occupations in 1870 to 14.03 per cent in 1800. 

The percentage for persons eiigag<*d in professional sei'vicos has 
increased from 2.97 in 1870 to 4.15 in 1890. For domestic and per- 
sonal service the percentage has increased from 18.48 in 1870 to 10.18 
in 181)0. 

The census group of occupations embraced within agriculture, fish- 
eries, and mining is represented by 49.11 per cent in 1870, or nearly 
one-half of the persons having gainful occupations, and fell to 30. C5 
per cent, or about two-fifths, in 1890, and is likely to be hardly more 
than one-third at the time of the Twelfth Census (1900). 

PUBLIC LAND. 

While marked increase in the demand for agricultural products for 
consumption by persons who are in noiiagricultural occupations has 
thus occurred, the Government at the same time has oftered to agri- 
cultural i)roducers a vast area of land at hardly more than a nominal 
price. Previous to July 1, 1897, final homestead entries to the num- 
ber of 529,051 had been made for 70,390,856 acres belonging to the 
National Government; tlie number of entries in the following year 
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YM- 22/JNl, (‘OV-rjig u-ivs, and ui ilio }oar i^rerions to July 

1. till* iiimU Vwis -5,-1'^, (‘ovt^vliig aoros — total to 

oati'" ^">73., '''>-50; aoiH *^5 7<>5<>-C30^3. 

Dnraii^ t'L ‘ tv^oaiy-two 3 *-ins preo^Mliiig Inly tho [ud>li<* aorl 

Iijiliau L'lids dlsp'^- imI of for cash aial lOHVrtlie lioiiio-^^leadlaY nndoi* 
tli«- rnidvr-cnltiiru laws, loealod with i.giioultural oolloge and oilua* 
of scrip, located williiiiilitary IjouiiiV land warrants^ and boL clod 
Iw SMie^ and rrdlroads eniuraced acres; in .S,-h37,.s<j7 

t -;iii 'J 4 S 254 l 3 aeres — totalfortwenty-four years, 317,r)l)7.r»«Jr. 

ic of the Stipes and ‘many railroad companies have been selling 
]‘U d, mo'-tly foi farms, amounting in the aggregate to a vast ar(m. 
T). * nninber (T sales on credit of tracts of land large enough to be 
iac,t-iired by aer* s, ITuni Ibso to IbSli, inclusive, was i>0,431 by states 
and railroads. 

CALsT:s or INCEEASED I»RUDrCTION. 

While tlie country has been developing as above indicated, tlie 
great uonagTiciilliiral populations of European countries have been 
1 elali vely increasing, and have exhausted in their consumption the 
farm in'oduction of their own countries, especially with respect to the 
items of wheat, corn, and other cereals, animal and daily products, 
and, to the vexy small extent of enltivation, tobacco and cotton, thus 
opening up a foreign market, which has in a large degree warnxnted 
the expansion of the agriculture of the United Stales, along with the 
other causes or opportunities mentioned. 

The decided decline in the cost of transportation has also contrib- 
uted largely to the transformation under consideration.'^ 

IMI’LEMEXTS AXD MACnI^ES. 

The most prominent feature in the deA"elo 2 >me]it of American agri 
•culture is the immense improA^ement thxit has taken idaeo in ngrhml- 
tui'al methods and mxieliines — indeed, the word impri^mmcjifc is not. 
adexiiiate to express the change thxxt has taken place in the intdhod^ 
of agrienlliiro in this country, because the impleinents and machines 
aie creations rather than improA^emeuts, and their mission has been 
radiciil and far-reaching. They have reduced the ximouiit. of huinau 
labor rcijuired to produce a given quantity of crops and to ciilliviite 
given areas of land, and they haA^e been largely, if not chiefly, instru- 
mental in conA-erting local markets into Avorld markets for the prin- 
cipal cereals, cotton, tobacco, and animal and dairy products. 

A Technical description of these implements and machines can not 
he attempted here, and it Avill he sufficient merely to indicate gen- 
erally changes in their ehai'acter and in the results of their Avork. 

* The (leA-elopmeut of transportation facilities in the United States is the subject 
of another article in this Yearbook. — Ed. 
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I>ei>eiicleiiee mufet be placed ui^on the i-eaderfe kiiotsdrdge of tli <e 
inachinc's and upon his meehanical mind to miclei'totand ho^r and why 
they have contributed so much to tlm realizat ion of the piviaenL agri- 
cultural era. 

Vehicles. — At 1 lie beginning of tln\ century (ants civ iis(d < i 
tlio farm^ and chaises on the roads, htagccoaclies v.(‘re iise<l on the 
main j‘oads of travel, and a few wagoiL'. were found lierc and tin iv. 
Caids were more convenient for use at ilh o\en on the farms. For many 
years discussion was active as to the cuuipuralive CM^onruny of o\(*n 
and liorses for Carm use, and wagons cam*-^ in viih the increased use 
of horses and the imx^rovcinent of the country Joads. 13uggi(‘s and 
trotting horses grew up together. Light ouo-liorse vagoiis lirst 
appeared in Connecticut about 1S30, but it was not until IstO or later 
that tliey liecame common enough not to attract uolice when se(ui on 
the road's.^ 

Plows. — Tn 1G37 tii^‘re were Imt 37 xdows in the colony of Massachu- 
setts Bay. Tw(dve j ears after the lauding of the Pilgrims the farmers 
around Boston had no plows, audAVv.re eomjielied to break up the 
ground and XH*ppRi‘e for cultivation with their hands and with rude 
and clumsy hoes and mattocks. It was the custom in that jiart of 
the country, even to a much later period, for anyone owniing a plow' 
to do the plowing for the inhabitants over a considerable extent of 
tmritoiy. A town often paid a bounty to anyone who w'ould buj' and 
keep in reiDair a plow' for the purpose of going about in this way.-^ 

Mr. C. G. Coffin thus mentions the plow that his father used: ‘“I 
think it was about 12 feet long. I know that it required eight to ten 
oxen to draw it, one man to ride upon the beam to keep it in tlie 
ground, and a man to folloAV behind with a heavy iron hoe to dig uj) 
the baulks.” 

A waiter in the Rhode Island American iii ls20 describes the plow 
generally in use in the Eastern States at that time, known as the Old 
Colony plow, as follows: “It had a 10-foot beam and 4-foot land side; 
your furrows stand up like the ribs of a lean horse in the month of 
March. A lazy plow'man may sit on the beam and count every bout 
of his day's work. Six of these plows cost me on an average, last 
year, each to keep the shares and coulters fit for ivork, and the 
w^ear of the other parts could not bo less than ^^1 more — SO i>er year 
for each x>low.” 

The first patent for a plow' in this country was taken out by Charles 
Newbold, of New Jersey, in 1797. Ilis w'as the first cast-iron plow 

^ A Century of Connecticut Agriculture, by Prof. William EE. Brewer, Twenty- 
eighth Annual Eeport of the Secretary of the Connecticut Board of Agriculture, 
1894, p. 49. 

Eighty Years’ Progress of the United States, p. 27. 

^ Arguments before the Committee on Patents of the Senate and House of Rep- 
resentatives, ISrS, p. 272. 
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ever iimtlo, 1ml the favmoi-b in those times entertained great prejudiees 
against it. There was a general idea throughout the countrj^ that a 
cast-iron plow would poison’^ the land. Mr. Coffin rcmeinbers the 
first east-iron plow used in his neighborhood in Xew IJanii)fehire 
in 18o7 and the assemblage oi* farmers who objected to it for the rea- 
son mentioned, lie says that it required from 17D7 to 1S42 for the 
inventive genius of this country, together with the observations of 
farmers and mechanics, to arrive at any just conclusion as to what 
would be the best form for the plow. 

^Vithout mentioning intermediate plows, it will ]>e sufficiontto i)ass 
on to the Oliver chilled ijiow, which first appeared in 1870. This was 
a light, durabh* plow with a mold board of proper shape to economize 
draft and suitably turn tlie furrow, and this plow in a marked degree 
promoted the economy of plowing. It was stated by Mr. Coffin in 
1878 that this invention, if used throughout the United States in the 
preceding year, would have ejected a saving of $45,000,000 to the 
farmers of the eonntry in the expense of i>lowing. 

And then invention followed invention and imiDrovement followed 
improvement, until we have sulky plows, gang plows, plows combined 
with harrow cultivators and vith seed drills, side-hill plows, vine- 
yard plows, ])eet i)low's, subsoil ifiows, double land-side plows, and 
lastly, tvhat has been the aim, and seems to be the end, of plow inven- 
tion, 'we have the steam gang plow combined with a seeder and a har- 
row, wiiieh lias reduced the time required for human labor (in x>low- 
ing, sowing, and harrowing) to produce a bushel of wffieat, on an 
average, from 52.8 minutes in 1850 to 2.2 minutes at the present time, 
and wffiicli has reduced the time of animal labor per bushel from 57 
to minutes; at the same time it has reduced the cost of human and 
animal labor in plowing, seeding, and harrowing per bushel of wlieat, 
fi*om 4 cents to 1 cent. 

Corn planters. — Hundreds of jiatenls liave ])een issu<‘<i for (*orn 
planters. The earlier ones were adjustments to the hoe, which x>er- 
mitted the release of grains of corn when the hoe w^as struck into the 
ground; then came the hand xdanter, and the next stop was the horse 
drill. Xext came the idea of marking row^s in both diro<iious with a 
drag. A long beam with pins in it wms dragged both wmys across the 
field by horses, and then the farmer w’ouhl go along witli the liand 
planter and plant the corn at the intersection of the rows. Still, again, 
follow^ed an improvement, and this wms the corn planter wffiich planted 
twm row’s at one time with the rows running in both directions. A 
man sat on the machine, and, at every point where the drag had 
crossed at right angles, he moved a lever that dropped the corn, which 
w’as covered by w'heels that turned and pressed down the soil upon 
the seed. The check row^er followed; it was a simple implement, con- 
sisting of a wire chain or knotted rope stretching across the field and 
anchored at both ends. This passed through the machine as it was 
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(Iriveii across tlie field and dropped some grains of corn every time 
the knot passed through a slot in the machine. It was only necessary 
to drive backward and forward all day long until the acres were 
planted, and then the corn could be cultivated in both directions. 
Subsequently, numerous check-row planters for corn have been 
invented vuth and without fertilizer adjustments, so that several rows 
of corn may be planted at the same time in places at regular distances 
apart, permitting cultivation in both directions. 

Cultivators. — Cultivators have been the subject of several thou- 
sands of patents. The original cultivation of corn and other crops 
planted in rows was by means of the hoe, but in the coui'se of tiim^ a i>low 
was used to loosen the earth and to suiipress weeds and grass, being 
drawn twice between the rows and turning the soil against one or the 
other. Next a tooth harrow was employed, and this was drawn one way 
between the rows, and afterwards a cultivator with small double plow- 
shaT‘es was used. Then followed the double-shovel cultivator, cutting 
deep or shallow, as desired, and turning the earth toward two opposite 
rows at the same time. The implement is now variously made, but it 
has reduced the economy of cultivation apiiarently to a minimum; the 
farmer may now ride while the cultivator is doing its work. lie cul- 
tivates the rows of his crop in both directions, and the use of the hoe 
has been nearly, if not entirel}", discontinued throughout large agri- 
cultural areas. 

Harrows. — Much attention also has been devoted to the invention 
of implements for harrowing and pulverizing the soil. The farmer no 
longer drives a brush harroAV over his field as of yore, nor does he need 
to use a tooth harrow, but he has at his command disk harrows, screw 
pulverizers, smoothing harrows, spring-tooth harrows, aufl harrows 
combined with plows and seeders. 

Corn hxjskee. — The mechanical corn husker is a machine of recent 
invention. Previously the husking of corn \vas done only by hand, 
and a peg strapped to the hand was often used for opening the husks; 
but there is now a machine that husks the corn and at the same time 
cuts the husks, stalks, and blades into feed, the motive power being 
steam. 

Corn harvester. — Again, we have the recent corn-harvesting 
machine drawn by horses that cuts the cornstalks and binds them 
into bundles at the same time. 

CORNSHELLERS. — The Steam cornsheller caused a remarkable change 
in the time and expense of the shelling of corn. In the olden time 
corn w^as shelled by hand, a frying-pan handle or shovel being used, 
the ears of corn being scraped against it, or perhaps the cob of one 
ear was used to shell the corn from another. Then came the first 
machine for shelling corn, a cylinder turned by a crank, by which a 
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SEEr>EF>. — Fioui the thue '*rh"ni wheat \Yas fu'Sit vSowii, up to a eoiu- 
paralively reecnt period, tlie only method of sowing it was to throw it 
into the air by the hand. In lids way it i» impossible to sow evenly, 
especially if the wind blows M'llh considerable force; and if clover 
is to be sown, the ground must be gone over a second time, while 
a third lime is r TXiiired if fertilizer is robe distributed. Then, wIkuj 
the harrow couie'^ some of the grains are buried too deeply and some 
art' nut coveied ndth earth enough. But not so many years ago inven- 
tuj's w-ot to w<n*k to eonslriud meehaiiical seeders, and the result is tin 
almost complete abandonment of broadcast sowing by hand and ihe 
substitution of such seeders. They sow all kinds of grain and seeds 
at once, with ferliiizer if re^piired, and they harrow at the same time. 
They make the crop more certain. It is the general opinion that 
the wheat crop is increased one-eighth or more by the use of the 
mechanical seeders, especially in the case of winter wheat. 

3IOTrERs AND UEAPEUs. — III 1704: a Scotchnian invented what was 
described as a most marvelous and wonderful machine for cutting 
grain, doing as much in one day as seven men could do with tJie 
sickle. Tills marvelous machine was only the cradle. The reaper 
followed, and the first patent for one issued in this countiy Avas given 
to Hussey in 1833. HcCorinick took out his first patent in 1834, 
although he had eonstimcted and tested a machine in Virginia in 
1831 with some success; but the world heard little of reaping machines 
^until 1845, Avhen lr50 of them Avere built at Cincinnati; by J840 fully 
300 had been built. There aaus a general tiial of moAvers and rea]>ers 
at Geneva, N. Y., in 1852. Nine machines conlesled, for other 
tors had taken out patents. Nineteen years luid pa>ssed sin(*e the firr.1 
l>atent had been issued. Out of the nine machines exhibi1(*d, not 
one could start in the grain AAdthoiit backing to get np speed. Theni 
AA^as a heavy side draft, the machines Avere clumsy, and they could 
not turn easily. 

By 1855 about 10,000 ihgaatis and reapers had been built by difierent 
makers, nearly all being one-AYheeled machines. There Avas an exhi- 
bition of reapers at the French exx3osilion in 1855, in Avliich there aa^hs 
one English, one French, and one American. The French machine 
did its allotted work in 72 minutes, the English in 06, and the Amer- 
ican in 22. 

Two years later, in 1857, there was a trial at Syracuse, N. Y., at 
which nineteen machines contested. Of these, ail except three started 
in the grain without backing to get up speed. There was a trial at 
Auburn, Js. \ in 1800, at Avhieh forty- four difiereiit machines Avoro 
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bound by hand. The harvedcr uas snppoKii to be an hupM.N ensoul 
upon I his, beoau'^e it had a pUe^* for one or tuo nu'n j) ride to binl il.e 
grain as fast as it uas cut; but the self-binder uent beyond th‘‘t aiid 
b^^ liieans of a mechanical attaeliment did the binding A^itholll the ai'^ 
of hnnian labor. It not until 1870 that the self-binder wfis fi 
meclianical success: but that was not the end of invention for cou- 
sliaieting niadiinos to harcest wheat. 

It remained for th<‘ ingenuity of man to construct a combined refiper 
and thrasher, wi^-h vdiieli it is necessary only to drive across the wheiit 
field in ordfu* to obtain the grain ready for transportation to the elera- 
tor or elsev heio. 

Cotton gin. — Without the cotton gin it would be prfictieally 
impossible to raise and market the cotton crop of this country, which 
now commonly amounts to 10,000,000 bales and more annually. 
Before Whitne 3 ’’s im out ion it is said that the labor of one person as 
required for about ten hours to pick the seeds from pounds of cot- 
ton lint. At the present time one machine will gin from 1,500 to 7,o00 
pounds of lint in the same time, the quantity varying according to 
the size and power of the gin, 

INILUENCE or PATENT LAWS ON DE\ ELOPMENT OP AGRILULTERAL SIACHINLS. 

The development and creation of agidcullural implements and 
machines by the inventive genius of this country is one of the most 
itunarkable features of jirogress of the century. Its history is one of 
evolution and revolution — a revolution of incalculable consequeiiec^s 
to human labor and the x)roduction and distribution of wealth, with 
an immense bearing upon the trend and charuc'ter of industry, scK*ial 
life, and civilization. 

This development has been encouraged by the i)alent laws of the 
country, and i)erliaps nothing could be more teraely expressive of the 
influence of those laws in promoting mechanical agricnllnre than a 
mention of the number of patents that have been grant ed. Under date 
of November 17, 1809, the Patent Ofiice rexxuts that patents for agri- 
cultural machines had been granted to the number indicated in each 
of the following classes: Vegetable eiitlei's and crushers, 701; ferti- 
lizers, 822; bee culture, 1,038; trees, plants, and fiowers, 1,102; care 
of live stock, 3,749; dairy, 4,tJ32; thrashers, 5,319; harrows and dig- 
gers, 5,801; fences, 8,404; seeders and planters, 9,15G; haivesters, 
12,519; plows, 12,652. 

It is no longer necessary for the fanner to cut his wheat with sickle 
or cradle, 2 ior to rake it and bind it by hand; to on I his cornstalks 
with a knife and shock the stalks by hand; to thrash his grain with a 
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flail, nor to drivo horses over it to tread it out, nor to s<‘rape the ears 
of eorn ay:ainst a shovel or the handle of a frying i^an. It is no longer 
neeessary for him to dig potatoes, nor to cut his grass witli a scythe 
and to sijread it with a pitchfork that it may diy, nor to pitch the 
hay from the wagon to the haymoAv in the barn, nor to pick the lint 
from cotton seed by hand, and so on with nnmeroxis operations 
throughout the whole range of agricultural work. 

Mechanical contrivances have largely supplanted human labor in 
many respects, or have improved the application of labor and increased 
the product of agi’iculture, reduced the cost of pi'oduction, augmented 
the fanner's gros^ income, and made his life an easier one than it was 
before the machine period. 

This country has come to be witlioiil a peer in the manufactuiv of 
agricultural implements and machines, both in quality and niunbex*. 
The manufaeturing establishments for producing them in 1800 num- 
bered Uli), with a capital of $145,^)13,097 and 42,544 emifloyees, receiv- 
ing wages to the amount of $21,811,761, turning out a x^roduct valued 
at $81,271,051. One of these establishments (the largest in the world), 
making various kinds of mowers and reai)ers, corn harvesters, corn 
hiiskers and shredders, and hayrakes, turned out 187,700 machines 
in 1808, or, on an avei’age, one in les-. than a minute for evcny work- 
ing day. 

AOENCIES FOE AGRICULTURAL EXPERIMENT AND INFORMATION. 

Along with the apx3licaiion of invention, have grown ux) numerous 
agencies for educating and training the farmer in agriculture, for dis- 
seminating information with regard to improvements, and for stimu- 
lating among farmers the associative spirit and increasing the benefits 
to be derived from eooi)eration. 

The first of these agencies, chronologically, consisted of voluntary 
organizations for tlie promotion of agricultural interests. Theses 
under various titles, existed in the colonics even before the beginning 
of this century. We have records of live established during the 
decade of 1785-1794, in the following States and in the order nanuKl: 
Pennsylvania, South Carolina, Xew York, Massachusetts, and Con- 
necticut. This method of aid to agriculture has constantly increased 
during the nineteenth century, and agricultiu’al societies, the nann^ 
generally aiiplied to them, have multiplied so that at the present day 
there are probably few counties in the United States where some 
form of agricultural society does not exist, while all the leading agri- 
cultural industries are represented by State, and, in many cases," by 
naliomil organization. 

^ Many of tlicse voluntary associations receive State aid, and espe- 
cially is this true of those organized mainly for the Gf holding 

annual fairs. About 1,500 such associations are now in existence, 
extensively distributed throughout the country, but more especially 
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throu^^-houi the Nortli Central and Koiih Atlantic States. Of farmer&^ 
clubs, it is sufficient to say their name is legion. Another of these 
agenci(^s consists of the commissioners of agriculture or boards of agri- 
culture of the different States, and almost eveiy Slate has some official 
organization in the interests of agriculture. To these must be added 
the agricultural colleges and the experiment stations, in which the 
Federal and Stale governments cooperate.^ 

Finally, the most important of the agencies referred to is the Depart- 
ment of Agrieullure itself, which began as an insignificant division in 
the Patent Office, Department of the Interior, in 1S39, became a De- 
partment under a Commissioner in 18G2, and in February, 1889, was 
erected into an Executive Department under a Secretaiy, who is a 
member of the Cabinet. 


STATISTICS. 

AGEIOULTURAL CENSUSES. 

Important and extensive collections of statistical information with 
regard to farms and their products have been made by national and 
State censuses. 

The first statistics of agriculture collected ])y a United States 
census were obtained in 1840, within limits much narrower than those 
adopted in the censuses of 1890 and 1900. 

At the present time it is the policy of the Census Office to procure 
an inventory of farm property and products, with detailed statements 
for acreage, values, quantities, and numbers of live stock, as far as 
appli<nible. It is expected that the national census of this year will 
procure many facts with regard to the farms of this country, which 
are now suiiposed to number about 5,000,000. Xo other country takes 
such a thorough, extensiv<\ and detailed census of agriculture as does 
the United States. 

The use of the censuses of agriculture might be the subject of 
extended discussion, but comparatively little can ])e said hero. Not 
a day passes that the Department of Agriculture does not need to use 
census statistics of agriculture in many ways and for many purposes^ 
not only in its own routine wmrk of eroj) estimates and in the prej)a- 
ralioii and conduct of statistical iiiTestigations, but also in response 
to immorous letters r<»ceived from residents of the United States and 
foreign countries. 

Some of the States as'e retiuired by their constilutions, or by legis- 
lative enactments, to take censuses, but not all of them comx)l3" with 
the requirement. The most elaborate State census of agriculture is 
taken by Massachusetts. Among the other Slates required to take 

attempt is made here to exxdain even briefly the work of the agricultural 
oollegea and experiment stations as a factor in the development of agriculture, 
both agricultural education, during th s century, and the work of the agricultural 
experiment stations being treated at length in other papers in this Yearbook. 

1 A 99 21 
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(‘eiiMi^es are Inditina, Iowa, Kausa'^, Michigan, Oregon, Okhihomi, 
a»al Wisconsin. 

Tseful agrieiiltni'al statistics are collected and published also ])y 
the b )*a'ds of agriculture of the several States, notaldy by the S1ab‘s 
of Tevas and Kansas. 

BOARDS <•! TRVDE AND COTTOX IXCHAAGBS. 

At least twenty-hvo boards of trade publish stalistics of the move- 
ment, distribution, prices, etc., of agricultural products, and the fol- 
lowing is su]>st antially a complete list of the cities in which those 
hoards of trade are situated, the variants of the name being some- 
rime-, merchants’ exchange, ehamborof commerce, produce ex<diange, 
or c jinmercial ex(*hange: Baliiniore, Md. ; Boston, Mass. ; Biitfalo, 
X. r. ; Chicago, 111. ; C incimiati, Ohio; Denver, Colo. ; Detroit, Mich. : 
Duluth, Minn.; Indianapolis, Ind. ; Louisville, Ky. ; Memphis, Tenn. ; 
]V[il\vaukee, Wis. ; Xew York, X. Y. ; Omaha, Nebr. ; Peoria, III.; 
Philadelphia, Pa. (comiiuu’cial exchange and also x>rodiiee exchange): 
Portland, Oreg.; Eiehmoiid, Ya. ; St. Louis, Mo. ; San Francisco, Cal. 
(chamber of commerce and also produee exchange); Seattle, Wash. , 
Toledo, Ohio, and Washington, D. C. 

Besides the foregoing boards of trade, there aio inanyint]H‘ United 
States whose obje<d is to stimulate concerted action by manufa('tiu*(*rs, 
merelmnts, financiers, and jiersons esjpecially cuneerned in carrying 
on the distributive pro(*essos. About 800 of these boards of trade liavo 
a national association, wliieli speaks pow^erfiilly for interests rcpreseiil- 
ing many liundreds of millions of dollars of capital, and wdiicli sub- 
slantialiy rej)risents the class of xiersons knowui as luiddknncn, Avho 
dist? Unite the products of the faim. But this national association 
does not include all of the boards of trade, chambers oC comm(u*t*o, 
and produce exclianges. These in the aggregate number between 
l,30n and 1,400, the largest number among tlie States being found in 
Xew York; second to w'hioh stands Pennsylvania; third, Ohio; and, 
L ) urth , Ma ssach nset 1 s. 

There is a eIas-> of these boards of trade especially eoneerned with 
etdlon, generally known as cotton excdianges, wdiicli are associations 
of niiddlemen with the object of obtaining information in regard to 
the condition of the market as influenced by demand, supply, produc- 
tion, available cotton, and, in some cases, of dealing in futures. The 
cities and towns where these exchanges are situated are as follows: 
Fufaula, Birmingham, Mobile, Montgoiiieiy, and Selma, Ala.; Little 
Rock gnd Texarkana, Ark.; Atlanta, Columbus, Rome, Savannah, 
and Augusta, Ga.; Monroe, Xew Orleans, and Shreveport, La.; 
Greenville, Greenwood, Meridian, Xatehez, Vicksburg, and Yazoo 
City, MLs. ; St. Louis, Mo. ; Xew York, X. Y. ; Xowbern, Wilmington, 
and Raleigh, X. C. ; Charleston and Columbia, S. C. ; Memiihis and 
Xashville, Tenn.; Galveston, Dallas, Fort Worth, Sherman, Waco, 
and Houston, Tex.; Norfolk and Portsmouth, and Richmond, Va. 
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STAPISTICS OV DEVELOPMENT, 

llie i)i*ogross of American agriculture up to tlic iH’eseni time lia*^ by 
no meaiLS l>een tlioi-oiiglily clisciisbed in this paper, nor it x>ossi]>]o 
to do so wilhbi the limits of a Yearbook article; lienee i>nly a foiy more 
topics can be mentioned. First, statistics expressing development 
will be given. 

Farms and acreage. — The number of farms increased from 
1,44:0,073 in 1850 to 4,504,041 in 1890. During the same time the 
total farm acreage increased from 293,500,014 to 023,218,019 acres, of 
which the increase in improved acreage was greater, both ahsolutedy 
and relatively, than the increase in the niiimin'oved acreage. 

In< CREASING IMPORTANCE OF MEDIUM-SIZED FARMS.— The average 
size of farms declined from 203 acre^ in 1.850 to 137 acres in lSt)0, and 
it has iK^en established by a thorough statistical anal}'r:,is that in the 
more recent years the increase in number of farms has more largely 
a'X-rucal to farms of medium size than to farms of the smaller and 
larger hiz(‘S. Why this sliouhl be so is only a matter of conjecture. 
It may bo that the persons who acquire the proprietorship of farms, 
either as owners or as tenants, have become more able to acquire the 
possession of imKlium-sized farms, and so reject or consolidate the 
smaller farms; it may be also that the larger farms have not been 
found to bo as profitable as medium-sized fainuh. 

The use of machines is an important element in this country's agri- 
cnituro, and possibly the medium-sized farm as it exists to-day is 
8uscei)tible of being more eeonoimcally cultivated and managed than 
- either smaller or larger farni«i, and among the economic reasons for 
this the farm machiiu* must be reckoned as highly injportaiit. Dut 
whatever the cxx>lanation may be, the fact remains that the middle- 
class farmer, according to the tendency disclosed by the census of 1890, 
is coming more and more to tlie front among agriculturists. 

Farm real estate and machines. — The value of the real obtate 
of farms increased from $3,271,575,420 in 1850 to $13,279,252,049 in 
1890. During this period the value of farm imx)lemenls and machines 
increased from $151,587,038 to 1494,247, 107 ; ])at those numbers do not 
adequately represent the increase in the importance of inqiloinents 
and machines, partly because these figures take no account of the vast 
increase in their efiieienoy, which has been infinitely greaterlhau the 
figures eximess, and in a very large degree because of the much cheaper 
prices prevailing in 1890. 

Farm products. — The censuses have very i^oorly ascertained the 
value of farm products, the statements undoubtedly being consider- 
ably under the facts. The published statement of the census of 1890 
gives the value of farm products as $2,400,107,454, but an estimate 
made on the production ascertained in the census of 1890 by Mr. J. R. 
Dodge, former Statistician of the Department of Agriculture, places 
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ci^u^uses are Indiana, Iowa, Kansa',, Micliigan, Oregon, Oklalioma, 
iii,d Wiseonf>in. 

Fhefiil agrieultm-cil slatistich aiv collected and pnblislu‘d also by 
the boards oi‘ agi'icxiltnre of tbe several States, notably by tlie S1a1'‘s 
of Texas iiud Kansas. 

BOARDS or TRVDE AND COTTON EXCHANOES. 

At loasl twenty-five boards of trade publisli statistics of the iiiovo- 
ineiit, distribution, prices, etc., of agricultural i)roduets, and the fol- 
lowing is substantially a complete list of the cities in which theso 
boards <‘f trade are situated, the variants of the namebeingsoino- 
merchants’ excliaiige, chamber of commerce, produce exchange, 
or commercial exchange: Balumore, Md. ; Boston, Mass. ; BuiTalo, 
X. Y. ; Chi(-ago, 111. ; Cincinnati, Ohio; Denver, Colo. ; Detroit, Midi. ; 
Duluth, Minn. ; Indianapolis, Ind. ; LouLsville, Ky. ; Memphis, Tenn. ; 
3iil\vaiilvee, Wis. ; Xew York, X. Y. ; Omaha, Xebr. ; Peoria, 111.; 
Philadtdi>hia, Pa. (coniniercial exchange and also x>roduce exchang(‘); 
PorlbiiKb Oreg. ; Richmond, Ya. ; St. Louis, Mo. ; San Francisco, Cal. 
(chamber of commeree and also xwoduee exdiango); Seattle, Ybish. ; 
Toledo, Ohio, and Ybishiiiglon, D. C. 

Besides the foregoing boards of trade, tlierc arc many in tliclbiited 
States whose object is to stimulate concerted action by manufaetiii'crs, 
nitu'dianfs, financiers, and persons esxDecially concerned in caiTying 
on the distributive processes. About 800 of those boards of t rad(' have 
a national a^^soeiation, which s^ieaks imwerfully for interests represent- 
ing many lumdreds of millions of dollars of capital, and which sub- 
stantially represents the class of peraons known as luiddleinen, who 
disti route the products of the farm. But this national associat.ion 
do^-s not include all of the boards of trade, chambers ot con)m<‘r<*o, 
and produce exchaiiges. These in the aggregate number Ixdwcen 
1,300 and 1,400, the largest niiinber among the Slates being found in 
Xew York; second to which stands Pennsylvania; tliird, Ohio; and, 
fourth, Massachusetts. 

Tlicre is a class of these boards of trade cspe(‘ially (‘onecriuMi wil4i 
c<dtun, generally known as cotton exchanges, whicli are asso(*iatio]is 
of middlemen with the object of oldaining iiifornuition in regard to 
the comlition of the market as iiiflueneod by demand, supply, xirodue- 
tion, available cotton, and, in some cases, of dealing in futures. The 
citi(‘S and towns where these exchanges are sitnated are as follows: 
Fiifaula, Birmingham, Mobile, Montgomery, and Selma, Ala. ; Little 
Rock and Texarkana, Ark.; Atlanta, Columbus, Rome, Savannali, 
and Augusta, Ga,; Monroe, Xew Orleans, and Shreveport, La.; 
Gn'cnvillc, Greenwood, Meridian, Xatchez, Yicksburg, and Yazoo 
City, Miss.; St. Louis, Mo.; Xew York, X. Y. ; Xewbern, ^Vilmiugton, 
and Raleigh, X. 0.; Charleston and Columbia, S. C. ; Memx)his and 
Xashville, Tenn.; Galveston, Dallas, Fort Worth, Sherman, AYa<*o, 
and nouston, Tex.; Xorfolk and Portsmouth, and Richmond, Va. 
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STATISTICS or DEYLLOPJir>.T. 

llie progress of American agriculture up to file i^resent time has hy 
no means been tliorouglily dibciissed in this paper, nor is it possible 
to do so williin the limits oi* a Yearbook article; hence only a few more 
topics can be mentioned. First, statisties expressing developinent 
will be given. 

Farms and acreage. — The number of farms increased from 
1,440,070 in 18r50 to 4,504,041 in 1890. During the same lime iho 
total farm acreage increased from 293,500,014 to 023,218,019 acres, of 
^Y]iich the inci'oase in improved acreage Avas greater, both absolutely 
ami relatively, than the increase in the uuimproAmd acreage. 

Increasing iaiportance of mebium-sizeu f^rms.— T he acciMge 
size of farms declined from 203 acres in 1850 to 137 acres in ls90, and 
it has ]‘een established by a thorough statistical analj^sis that in the 
more recent years the increase in nuinb(*r of farms has more largely 
a^^crned to farms of medium size than to farms of the smaller and 
larger sizes. Why this should be so is only a matter of conjecture. 
It may bo that the iiersons Adio actpiire the lAroprietorsliip of farms, 
eillier as OAvners or as tenants, haA^e become more able to acquire the 
liossession of medium-sized farms, and so reject or consolidate the 
smaller farms; it may be also that the larger farms IniA^e not been 
found Lobe as profitable as medium-sized f4irms. 

The use of niaehine* is an important element in this country's agri- 
culture, and possibly the medium-sized farm as it exists to-day is 
siisc<-ptible of being more economically ciiltmited and managed than 
either smaller or larger fiiTiiis, and among the economic reasons for 
this the farm maehine must be reckoned as highly important. But 
whatcA^er the explanation may be, the fact remains that the middle- 
class farmer, according to the tendency disclosed l)y tlie census oC 1890, 
is coming more and movo to the front among agrieulturids. 

Farm ee^u:. estate and machines. — T he Amino of the real(^state 
of farms increased from $3,271,575,426 in 1850 to $13,279,252,019 in 
1890. During this period the Amlue of farm implements and machines 
increased from $151,587,038 to $494,247,407; but these numbers do not 
ade<iuately i*(q)re&eut tho inci*easo in the imj^ortance of implements 
and machines, partly because thOrtO figures talce no account of tho A^ast 
increase in their efiiciency, A\"hich has been infinitely greater than tlie 
figures express, and in a Amry large degree because of the much eh^^aper 
prices prevailing in 1890. 

Farm products. — The censuses have A^ery poorly ascertained the 
value of farm products, the statements undoubtedly being eonsuler- 
ably under the facts. The published statement of the census of 1890 
gives the value of farm j>roducts as $2,400,107,454, but an estimate 
made on the production ascertained in tho e<*nsns of 1890 by Mr. J. R. 
Dodge, former Statistician of the Department of Agriculture, i)laces 
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the value of farm products in the agrieiill unil 3^ear covered bytluit 
census at about ^3,500,000,000. 

Farm animals liave increased as follows, as shown by national 
(censuses: Horses, from 4,330,719 in 1850 to 14,909,407 in 1890; mules 
and a&.>es,from 559,331 in 1850 to 2,295,532 in 1890; milch cows, fi*om 
0,3<S5,094 in 1850 to 10,511,950 in 1800; oxen and oiiher cattle, from 
11,393,813 in 1840 to 34,851,022 in 1890; swine, from 20,301,293 in 
1840 to 57,409,583 in 1890; sheep, not including spring lambs, from 
19,311,374 in 1840 to 35,035,364 in 1890. The wool clip of the census 
year of 1890 amounted to 105,449,239 pounds. The value of live 
slock increased during the period 1850-1890 from 8544,180,510 to 
^^-^208, 707,573. 

Farm dairy pruducts are thus stated in the census of 1890: Entire 
number {>f gallons of milk produced on farms, 5,210,125,507; pounds 
of butter, 1,024,223,408; pounds of cheese, 18,720,818. It must be 
remembered that the production of butter and cheese on farms has 
been largely transferred to creameries, whose products are not inclmh'd 
in the foregoing figures, but are included in part in the census statis- 
tics of inaiinfactiires — only in ijarl, however, because it is known that 
aveiylargo portion of the creameries and their products were omitted 
from the census statistics of 1890. 

Poultry. — In 1890 it was reported that the chickens on farms num- 
bered 258,871,125; other fowls, 26,738,315; and that the eggs produced 
and bold during the census year were 819,722,016 dozen. The poultry 
statistics, however, probably fall far short of the facts. 

Crop production. — Coming now to the production of crops, the 
following extracts are made from the censuses of 1840 and 1890, to 
wliich the figures of the Depai*tmcnt of Agrieullure for 1899 arc added: 

Cereals , — Production of Indian eoim, 377,531,875 budicls in18*t0; 
2,122,327,547 bushels in 1890; 2,078,143,933 bushels in 1899; and the 
corn acreage increased from 62,308,504 acres in ISSO to 82,108,587 
acres in 1899. 

The wheat product was 84,823,272 Imshels in 1810; 408,373,968 
bushels in 1890; 547,303,840 bushels in ISiOJ; and from 1880 to 1899 
the wheat acreage increased from 35,430,333 acres to 44,592,516 acres. 

The United States produe(»s more ivheat than any other country in 
the world. A comparison may be made for 1898: Crop of the United 
States, 675,140,000 bushels; France, 371,881,000 bushels; Austria- 
Hungary, 170,038,000 bushels; Italy, 133,372,000 bushels; Germany, 
115,000,000 bushels; United Kingdom, 77,170,000 bushels; Russia in 
Europe, 404,830,000 bushels; Russia in Asia, 94,000,000 bushels; total 
Asiatic production, 421,321,000 bushels; total African production, 
44,439,0(^0 bushels; total South American production, 72,000,000 
bushels. 

The oat product was, in bushelb, in 1840, 123,071,341; in 1890, 
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SOOjSdOjCGG; in IBOO, 706,1775713. Tlie oat acreage was 10,144,003 in 
18B0, and increased to 20,341,380 acres in 1899. 

The rye product was 18,645,507 bnshels in 1840, 28,421,308 bushels 
in 1890, and 23,961,741 bushels in 1890, with a decrease of acreage 
from 1,842,233 acres in 1S80 to 1,650,308 acres in 1800. 

Cotton . — The cotton crop of 1850 amounted to 2,460,003 bales, and 
the crop increased decennially up to the census of 1800, and almost 
without a break annually" since that year until the enormous crop of 
1898-90, which amounted to 11,180,205 bales of considerably heavier 
weight than the bales of 1850. The cotton acreage increased from 
14,430,010 acres in 1830 to the largest aci’eage yet altained, in lS08~9i}, 
which was 24,067,205. The cotton crop of the United States substan- 
tially dominates the world market for cotton, its prox)ortion of the 
world’s croxD being from SO to 85 per cent, and practically having little 
competition within the lines of its own grades and qualities. The 
State of Texas alone i^roduces more cotton than any foreign cotton- 
producing country. 

Ilaij . — The hay imoduction amounted to 10,248,109 tons in 1840; to 
06,831,480 tons in 1890, and to 56,655,756 tons in 1899; and the acre- 
age increased from 30,631,054 acres in 1880 to 41,328,462 acres in 1800. 

Tobacco . — From 1840 to 1800 the production of tobacco increased 
from 219,103,319 i)ounds to 488,256,646 pounds, and the acreage in the 
latter year was 695,301 acres. 

Potatoes . — Wliito potatoes are a crop of extraordinary increase, the 
bushels in 1850 being 05,707,806; in 1890, 217,546,302, and in 1899, 
228,783,232. From 1850 to 1890 the x)rodiietion of sweet potatoes 
increased from 38,268,118 to 43,050,261 bnshels. 

A<xRieULTCR.VL nXPOPTS. 

The development of the agriculture of the United States has much 
more than kept pace with the enormous iminigration, increase of 
population, increase of domestic consumption for food and manufac- 
tured products, and for cattle and other domestic animals. It has 
furnished besides an enormous surplus for export. Only the exports 
of the principal products can be given briefly: 

Wheat. — The wheat export was 4,272 bushels in 1823; 4,155,153 
bushels in 1860, and 130,432,815 bushels in 1809. During the same 
time wheat flour was exported to the amount of 756,702 barrels in 
1823, 2,611,596 barrels in 1860, and 18,502,600 barrels in 1899. 

Cotton. — The exports of raw cotton amounted to 173,723,270 pounds 
in 1823, to 1,767,686,338 pounds in 1860, and to 3,773,410,293 pounds 
in 1899. The more recent jjroduct, cotton-seed oil, had an export of 
50,627,219 gallons in 1899, and the export trade in this product li^is 
chiefly grown up since 1889. 

Hay anu barley. — The hay export is relatively small, amounting 
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to only t>4,9lG tons in Tlio barley export also companitively 

small, amounting to 2,2G7,400 bxislxels in althougk it r(‘aclica its 
maxim am amount of 20,030,301 busliels in 1897. 

Corn. — Tlie corn export ^Yas 740,034 bmsliels in 1823; it was 3,314,135 
baslirls in ISGO, and 174,u89,094 biisliels in 1890. In addition to the 
nuinaniiraolured corn exports are tlie exports of corn meal, and tlie&o 
amounted to 791,488 ])arreis in 1809; but a large portion of tbe corn 
prodnot is consnnied by domestic animals, the exports of whieli are 
mentioned below. 

Oats axd rye.— In 1890 tbe oat export amoiintecl to 30,300,030 
bii^lieis, and tbe oat-meal export was 58,042,505 pounds. In tlie same 
year the rye export was 10,140,870 bushels, and the rye-fionr <^xport 
4,<s2G ]>aiT'els. 

Axbtals and andial products. — Tbe following are tlio exports 
of farm animals in leOO, the tia’ures representing numbers of animals: 
CaUie, 389,400; bogs, 33,031; horses, 45,778; mules, 6,755; sheep, 
113,28(5. These numbers baye grown during tbe last twent^^-five 
years from almost nothing. 

T'be exports of beef pi^oducts amounted to 19,053,800 pounds in 18(56, 
not including preseived meats, and the entire quantity of beef i>rod- 
iiots exported in 1899 was 308,6(56,638 pounds; in the Jatter yinir the 
beef-tallow exports amounted to 107,361,009 x>ounds. In 1800 the pork 
products exported amounted to 97,756,109 ixounds, and the numiMU’ 
had grown to 1,700,380,357 pounds in 1899. In 1809 the mutton ex- 
ports amounted to 379,110 pounds. 

A large item of export has grown iix) witliin a few years under the 
name of oleo oil, and its export in 1809 aggregated 142,390,492 pounds. 

The butter and cheese exports have in late years sliown a drcdiiu^, 
and in 1899 they amounted, respectively, to 20,217,997 and 38,198,753 
pounds. 

Tobacco. — For many ^^ears tobacco has been a large item of exjxort, 
and its quantity has substantially remained constant for twenty- 
five years or so. The pounds of leaf tobaeco e\x>orted in 1899 were 
272,421,295 and the value of the manufaeluivd tobacco exxmrted in 
that year was $5,179,012. 

Wool. — The wool export has rarely readied 1,000,000 i>oiiik1s, 
although in 1896 it almost equaled 7,000,000 imunds. 

The statistics immediately preceding, as well as the others in this 
paper, express forcibly and comprehensively, although tersely, Hie 
agricultural develojiment through which this country has passed up 
to the i>resent time — a development which has been uuparalkded in 
the history of the ^yo^ld in its rapidity and magnitude. 

FERTILIZERS. 

The decade 1840-1850 marks an epoch in the histor}'' of agricul- 
ture. The world was then making rapid strides in applied science. 
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Riiilroads were rapidty cxtoncling, ocean steam navigation bci-ame 
chtal dished, the electric telegraph came into use, and, wlial was of great 
iini>optance in connection with agricnltnre, the chemical theory of 
manures came to he understood. “Arl ihcial fertilizers,” made accord- 
ing to formulas founded on the chomu^al composition of the aslios of 
plants, began to be manufactured, and came rapidly into use. The use 
of nitrate of soda and superphosphate of lime was becoming common. 
The rapidity of this growth is perhaps host seen in the rise of the use 
of guano. Samples had come to Europe early in the century; next a 
few casks came; in 184.0, Liebig, the eminent chemist, brought it 
into notice, and the South ximerican merchants sold a small cargo 
that year. The next year some 2,000 tons were im|)orted into Great 
Britain. 

The nse of commercial fertilizers has i^rogressed from year to year, 
until, in 189G, 1,894,017 tons were used in the United States, valued at 
$37,088,809. 

The economic advantages of the use of fertilizers are distinctly 
shown in an investigation conducted by the Division of Statistics of 
the Department of Agriculture in 1896. This was a unique investi- 
gation of comprehensive character, and was applied to the production 
of cotton.^ 

Along with the increased consumption of commercial fertilizers, 
there has been a vastly increasing realization hj farmers of the value 
and utility of barnyard and compost manures, especially in tlie parts 
of the country whei’e cattle are kept in stables throughout a large 
IDortiou of the year. While the average production per acre of vari- 
ous crops has not materially increased for many years past, yet farm- 
ers know that they not only must not, but can not, rob the soil of its 
fertility without restoring Uie ehunents that go to make plant growth. 
In some i)arts of the coiintiy, where the fertility of the soil is mate- 
rially impaired, it is still the. custom to let cultivated land lie fallow 
for sufficient length of time to increase its fertility, bnt there is also 
a large extent of country where this is not done, and where, on the 
conti*ary, domestic and commercial fertilizers are liberally used. 

Speaking in general for the wliolc country, the net result of the use 
of fertilizers, so far, has been mainly to preserve the normal fertility 
and production of the soil, although farmers’ experiences have numer- 
ously and extensively established the economic desirability of mure 
intensive agriculture. 

EVOLUTION OP VARIETIES OP POODS FROM PRODUCTS. 

'i here is one prominent feature in the agricultural development 
of the United States that has received little public attention (a fea- 
ture which alone is worthy of an extended article), and this is the 

Bulletin No. 16 , miscellaneous series, Division of Statistics, tJ. S. Depart- 
ment of Agriculture, Tiie Cost of Cotton Production. 
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extraordinaiy multiplication of the varieties of foods into wliieli farm 
products have been converted by the slaughterhouse, ])y the packing 
house, hy the cannery, and by the manufacture of health foods. Tlu^ 
elTect of all this upon the consumption of numerous farm prodiuds 
has been very considerable, and has, to some extent, revolutionized 
diet of the i)eople of this country, and presumably of other parts of 
the civilized 'vvorld, esx)ecially of people living in cities and towns. 

EARLY PRACTICES REOARDIXG FOOD SUPPLY. 

One does not need to go back more than a generation to find llie 
meat snipply derived from local farmers and butchers. Indeed, 
amoiig the great ina>s of the iieople living outside of the cities and 
large t<i\Tns the fresh-meat supply was a matter of neighborliood ])or- 
rowiiig; a farmer slauglitered an old cow, iierliaps, and distj*ibiil(‘d 
some of the quartrrs or other portions of the carcass among his ludgli- 
bors, with the expectation that they ^^ou]d return an equivalent when 
it came their turn to butcher. 

Until comparatively recent year< the products of tlio faimi wor<^ 
distributed throagluait the year for food coiusiimxition in a eriide and 
very restricted sense. Apph^s and green corn were dried in the sun; 
indian corn was preserved dry in the crib; potatoes, cabbages, and 
turnips were kept fresh in the cellar; some beef vas dried; imrk and 
beef were pickled in brine; squashes and pumpkins were kept for 
some time after the harvest wit liout rotting, and so on with a few 
other products of the farm and garden. 

CAXXINU, PRESERVING, AND REFRIGERATING IN RECENT YEARS, 

An immense change in the relation of foods to seasons has lak<m 
place within recent years. Fresh beef and mutton and pork ami 
poultry jireserved by refrigeration can now be liad in all parts of 
the couiitry from the farms and ranches of the ]Hississippi Ahillcy, to 
say nothing of the improved local meat supply. IMany of liie imiiicipal 
garden products now' know no season, owing to the cannerand the pre- 
server. The peach and the pear, the apricot and the plum, peas and 
beans, lentils and green corn and tomatoes, and nuiny kinds of bei*- 
ries— and so on through almost the entire list of the fruit and veg- 
etable pr(Kluets of the farm and garden— are now to be had at all tim(‘S 
of the yeai*, not alwmys, xierhaps, with the flavor they possessed wiicii 
gathered from their vines and stalks and trees, but yet with much (d 
their original freshness and flavox\ 

By means of canning and preserving the fanners^ market has bemi 
enlarged both in time and space until the market for farm and garden 
products now extends throughout the entire year, not only to j'emote 
parts of this country, but to a large poHaon of the world. 

If a list of the different kinds and descriptions of food w^ere to be 
presented, it w^ould, because of its magnitude, overtax the patience of 
the reader. An attempt was made several years ago to prepare sucii 
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a list for a publisher, and the undertaking had to be abandoned on 
account of its unexpectedly large i)roportions and the time, labor, and 
expense required. In this paper it is proposed merely to give tln^ee 
illustrations of the heterogeneity that has characterized the develop- 
ment of fai'in products as foods and for other purposes. 

BUSINESS OF A PEOMINEXT PACKING COMPANY. 

One of the large W estern packing companies with enormous ca])i- 
tal and business has been selected to illustrate how the extension of 
the farmers’ market has been promoted and elaborated in recent yi^ars. 
This packing company owns the cars that a3*e used to distribute its 
X^roducts and to collect some of them. It has oOO tank oars for Irans- 
X^orting blood and tankage for fertilizers and various animal oils; it 
has 4,000 cars for transxoorting dressed beef pmd G,500 oars for triiiis- 
X)orling fruit. From theprieelists of this company, sentto its agencies 
throughout the United States, the following facts are extracted: 

The beef carcass is out into many dilferent parts in various ways, 
all intended to meet the demands of retailers and consumers, and tlio 
different iiarts so cut, including all of the parts of the animal cus- 
tomarily eaten, number 53. With regard to meat cuttings, the num- 
bers are, pork 20, mutton 12, veal 5; number of boiled hams 0; vari- 
eties of sausages 43 and of delicatessen sausage 14 — total varieties 
of sausage 57. The dried salt meats are prepared with 16 different 
cuttings; the bacon meats with 

There are iiains of many descriptions, and dried beef, mess xxirk, 
mess beef, piekled Ijeef tongue, i)ork spareribs, miiieo-meat in pack- 
ages of numerous sizes, lard, couiijound lard and lard oil, neaf s-foot 
oil, and tallow oil. 

The canned meals iii(4ude numerous varieties, among which may 
be mentioned corned beef, pigvs’ feet, gelatin, ])oar'’s head, Oxford 
sausage, tongue, roast beef, boiled beef, chipped beef, deviled ham, 
potted ham and tongue, minced ham, chicken, turkey, chile eon earno, 
l)ork and beans, ox marrow, chicken tamale, and sauerkraut and 
Vienna sausage, etc. 

There are to be mentioned also some of the canned soups, as ox tail, 
mock turtle, tomato, consomme, chicken, beef, mutton, vegetable, 
puree of green peas, and so on. 

The extracts of beef are liquid and in tablets of various descrip- 
tions. The x)iekled tongues, pork hocks, and pigs’ feet are of nine 
descriptions, and there is poultry of all sorts and fresh eggs and 
canned eggs, ducks, quails, venison, prairie chickens, pigeons, squabs, 
and even frogs’ legs. 

COTTON SEED. 

Cotton seed is a very marked instance of a former by-product of 
the farm which has become of enormous value and of varied uses. 
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Th(^ mt^uts are made inlo oil eako and oil meal for feeding stiifC and 
for fertilizers; into crude oil, cotton-seed stearin, salad oil, cottolene, 
miners’ oil, and soap, and the oil is exported to Europe and brought 
back again as olive oiL The hulls may be used for making paper; 
th(‘y are made into bran for cattle food; tlit^ 3 " are us<‘d for fuel, and 
are an important contribution to the list of fertilizers. 

Here is an enormous source of wealth which science Inas given to 
the farmers within comparatively recent years. The estimated valiu^ 
of the cotton seed of a 10,000,000-bale crop of cotton (to the planters) 
U a]>ont J;^3U,0UU,000, and this value is now almost entirely ax)propri- 
ated by them. 

DIVEESIFICATIOX OP D VIRT PRODUCTS. 

Only one more 'instance of llie elaboration of the products of the 
farm need be meiitioin^d to illustrate how varied the farmers’ market 
has becoim^ and how minutely his products have been made to create 
and answer the wants of mankind. The following are the varieties 
of the dairy products of the Uniled States, as furnished by Maj. II. E. 
Alvord, chief of the dairy division, Bureau of Animal Industry: 

Biiticr. 

Dairy and Creamery: In tubs, boxes, family packages, rolls, and prints. 

Imitation Creamery: Ladled, Renovated, or “ Process,’' all melted and rechurned. 

Fresh or “Sweet;’' that is. unsalted. 

Cheese. 


I. Hard: (a) Domestic varieties: 

Factory standard, or Cheddar. 
English Dairy. 

IToung America. 

Little Favorites. 

Picnics. 

Pomes. 

Skim cheese. 

Pineapple. 

Sage. 

(b) Foreign forius, imitated: 

Svfisa, or Grnyere. 

Edam. 

Gouda , 


Differing in size and form rather than in 
character. 


Liniburger, 

Munster. 

Brick. 

II. Soft; Pot cheese, or smearcaso^ 

Noufchatel. 

Cream. 

Isigny. 

Biie. 

Camembert. 

Potted and prepared cheese, “Club-house,” etc. 
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Milki ete» 

Coixdensed milk, sweetened, 

Condiensed milk, plain, or unsweetened. 

‘•Evaporated cream."’ 

Cream, sterilized and canned. 

Milk and cream, Pasteurized, Certified,” “Modified,"’ etc, 

Koumys, Matzoon, Wbeyn, etc. 

SOME ECOXOMIC REbULTS OF MACHINES. 

Jilucli reinams to be said with regard to the evolution of agrieullure 
in the United States, but oiil}’ a brief reference can be made to some 
of the more important results of the investigation of hand and 
madiine labor and iirocesses as applied to agriculture, with a contrast 
between farming as it was i>racticed fifty to seventy years ago and 
fanning as it is now carried on with the advantage of tbe lal^or- 
saving and perfecting implements and machines of the present lime 
as well as with the improvements contributed by the chemist, the 
“ book farmer,’' and the more enlightened experience of the last half 
century.^ 

COEN CULTIVATION AND HAEVESTING. 

Between 1855 and 1804 the following changes took place in the 
cultivation of corn. The time of human labor required to i)roduee 
one bushel of corn on an average declined from 4 hours and 34 min- 
utes to 41 minutes, and the cost of the human labor to i)rodiiee this 
bushel declined from 35] cents to Id] cents. 

In the earlier years the plow and harrow of that imriod wei*o used; 
the cheek rows were marked with the shovel plow; the seed was 
dropxied by hand from a bucket or poueh carried by the fannei* and 
covered with a hoe; the cultivating was done with a shovel x>h>w; 
knives were used for enttiug the stalks from the ground by hand; 
husking iiegs were worn on the hand in husking; the stalks, husks, 
and blades w-ere cut into fodder with an old-time machine turned ])y 
hand, and the corn was shelled by hand, either on a fry iiig-pan handle 
or on a shovel or by rubbing the cob against the unshelled ears. 

A radical change had taken place in 1804. The earth was loosened 
witli a gang x^ow, and a disk harrow very thoroughly puhmrized it. 
A corn planter drawm hy a hoi*se planted the corn, and the lop soil 
was X)ulveri7.ed afterwards with a four-section harrow. 

When it came to harvesting the corn, a self-bijider drawn by horses 
cut the stalks and bound them, and the shocks of stalks "were then 
hauled to a machine, w'hicli removed the husks from tlie ears, and in 
the same process cut the husks and the stalks and the blades into 
fodder, the power of the machine being sni>plied by a steam engine. 

^ Report of the United States Department of Labor on Hand and Machine Labor. 
1898. 
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TIk^ii camp the shellhi^cj of the com, which is one of tlie marvels of 
the changes that liave been wrought by machines. In this case, the 
machine ox)eratecI by vsteam shelled 1 bushel of corn ixn* minute, while 
in the old way the labor of one man was required for 100 minutes to 
do tlie same work. 

WHEAT CULTIVATION AND irAR% EsTING. 

The use of steam as a substitute for horse power in plowing, in liar- 
vesting, and ill thrashing wheat has not materialty contributed to 
economy, except from a saving due to the elimination of animal 
power, so the more common power snpjdied b}" horses is hero selected 
for the comparison. The years in contrast are 1830 and 180G. 

It is one of tln^ marvels of tlie age that the amount of human labor 
now required to iirodiice a bushel of wdieat from beginning to end is 
on an average only 10 minutes, whereas, in 1830, the time was 3 hours 
and 3 minutes. During the interval between these years the cost of 
the human labor required to produce this Inishel of wheat declined 
from 17 J c<‘uts to cents. 

In the (contrast thus presmited the heavy, clumsy plow of the day 
was used in 1830; the seed was sown hy hand, and was harrowed into 
the ground by the drawing of bushes over it; the grain was cut with 
sickle's, hauled to a barn, and at some time before the following spring 
was thrashed with flails; the winnowing was done with a sheet altaelied 
to rods, on wliicli the grain was placed with a shovel and then tossed 
up and down by two men until the wind had blown out the chalf. 

In the latter year, on the eonirary, the ground was plowed and pul- 
verized in the same operation by a disk plow; the seed, was sown wiih 
a mechanical seeder drawn by horses; tlie reaxiing, thrashing, and 
sacking of the wlieat was done with the combined reaper and ihra'-lun* 
drawn by hors(‘K, and then the wheat was ready to Iiaiil to the granary, 

n ^YilAKINlL 

Iluy is the next seleetion for conii>arison, the yearto being LSiiO and 
18‘J L When men mowed the grass with scythes, spread it and turned 
it over for drying with pitchforks, when they raked it into windrows 
with a hand rake, cocked it wiih a pitchfork, and baled it with a hand 
press, the time of human labor required per ton was 35;^ hours; but 
when for this method was substituted a mower, a hay tedder, and a 
hayrakc and hay gatherers and stackers drawn by horses, and a press 
operated hy a horse, the time of huinaii labor was reduced to 11 hours 
and fSl minutes, vhile the cost of htiman labor from tlie earlier to the 
later year was reduced from S3.06 to $1.29. 

The more noticeable economy in haymaking is in the mowing and 
curing of the grass. In these two operations the time of human labor 
declined per ton from 11 hours to 1 hour and 39 minutes, while the 
cost of the human labor declined from 83J cents to cents. 
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The comparisons might be extended throughout many of the crops 
produced by the farmer, with a constantly recurring illustration of 
the saving of human labor and of the diminution of the cost of pro- 
duction by the dimiiniiion of human labor. Witli regard to animal 
labor alone it often appears that an increased time is required in i)ro- 
diictioii, but where there is an increased cost it is X3rineix>ally due lo 
the increased value of the labor of animals. 

SAVING IN THE COST OP PRODUCING CROPS. 

The x>otenlial saving in the cost of human labor on ac(‘ount of 
improved implemenls, machines, and processes, at the rate per biisliel 
or Ion, as the case maybe, has been computed for seven of the princi- 
X>al crops of 1800; the comparison is between the old-time methods of 
lirodiiction, in which hand labor was assisted only by the eomj)ara- 
tively rude and inefficient implements of the day and the present 
1 ime, wlien hand labor has not only the assistance of highly efficient 
and perfected imxdements and machines, but has been considerably 
displaced l)y them. The saving in the eosi of human labor in cents, 
j)er unit of product, permits a very forcible statement of its equiva- 
lent in money })y means of a computation consisting of the multipli- 
cation of the saving x)er unit into the crop of 18!)U. The result expresses 
the potential labor saving in the pi'oduetion of seven ei*ops of that year, 
and is not an aggregate of the saving of human labor in the cost of 
producing the crops for all of the years between the earlier and the 
later ones, during which time this economizing and disx>lacement 
of human labor has taken x)lace. In the ease of the crop of ooim, the 
money measure of the saving of hnman la])or required to produce it in 
1809 in the most available economic manner, as compai'ed with its iiro- 
duction in the old-time manner, vras $51^3,270,042; wheat, $70,104,807; 
oats, $52,800,200; rye, $1,408,050; barley, $7,323,480; white potatoes, 
$7,300,820; hay, $10,034,8(>8. 

The tolal potential s<wiiig in tlie cost of liuman labor for these seven 
crops of 1890, owing to the possible utilization of the implements, 
machines, and methods of the present time, in place of the old-time 
manner of production, reaches the stupendous amount of $081,471,827 
for this one year. 

CONCLUSION. 

It would be idle to claim that the progress of the agriculture of the 
United States and its evolution from the x>i‘imitive seox)G and con- 
ditions in which it was found by the settlers who came from Europe 
have been set fortli adequately, even in its important topics and 
details, in the foregoing pages, but perhaps enough has been pre- 
sented to explain in their main features the causes and opportunities 
which in combination have led to an agricultural production actually 
too great to be grasped by the human mind. 
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As as has l>oeu the growth <‘^f iruinnfaciim^s, luiuiiig, tlic fish- 

eries, and trade and 1ransp(»rlalioit, all of wliich tend to draw popu- 
lation from agriculture, yet more than one-third of population of 
tlm country is engaged in agriculture or dexmndeiit upon agri<uil1 urist s. 
This element in oiu* i)opulat ion has x>roTed to ])e a str.ong one. It ha^ 
licen conservative with regard to those tilings that exxierience lias 
demonstrated to be good. It has been an industrial element upon 
whicli all other elements of the x^oxnilation have needed to doxicnd as 
tiie cornerstone of the social and industrial structure. 

Tlie agricultural element is the one independent element in our 
society. Let whatcA'er betide that may, this element has a degree of 
indtx>endeuee in subsistence and in living that no other clement lias, 
and still, as in the x:>ast, remains the chief mainstay of the naliou. 


I 



SOIL INTESTIGATIOJSS IN THE OITEB STATES. 

By Milton Whitney, 

Chief of D/risiOH of Soils, 

INFLUENCE OF TRANSPORTATION FACILITIES ON POPULATION AND 

FARM CROPS. 

Th<^ nineteeiiLli century opened the civilized communities of 
the Fnited States confined principally to the Atlantic seaboard and 
along the most imporlant rivers, where easy water eonimuiiicatioii 
could be utilized in Irausporling farm xn'oduets to the cities and for- 
eign countries. This necessarilj^ restricted farming to what are now 
called the Atlantic Coast and Gulf States, but it is an interesting fact 
that this area contains a greater variety of soils, ranging from the 
most fertile limestone valleys to the most barren sands and clays, than 
can be found in an area of equal size in any of the more recently settled 
portions of the country. The most important cities of that period 
were situated at the fall line of the rivers for the advantages of water 
110 ver in manufacturing and manipulating farm products on one side 
of the city, and of water ti*ansportation to various markets on the 
other side. About 181)0 the Chesapeake and Ohio Canal w^as com- 
pleted for a distance of about 65 miles from Washington, D. C., 
thereby opening up a large territory by placing it in easy communi- 
cation with the coast. About this time also the Erie and other canals 
were completed, and the posoibilities of extension began to be con- 
sidered. With the wide introduction of railroads, between 1850 and 
1870, the possibilities of general and close connection between the 
products of Western and inland soils and the Eastern cities and foreign 
countries became fully apparent. 

The gold discoveries of California in 1819 stimulated the interest 
and led to the construction of the transcontinental lines of railways, 
which have brought the Pacific coast into closer touch with the Atlan- 
tic seaboard than Ohio and Kentucky were at the beginning of the 
century; while the effect of steamship treansportation furnishing rapid, 
sure, and safe delivery of agricultural products to foreign countries 
at very reduced prices has been to open uj) the markets of the world 
and make it possible to dispose of the vast quantities of goods pro- 
duced in excess of the requirements of domestic markets. 

EARLY WESTWARD MOVEMENT IN SEARCH OF NEW SOILS. 

At the beginning of the century (and even before) it was noticed 
that the soils, particularly of Virginia and Maryland, were losing in 
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fertility. Witli tliife deterioration of the soils and the effect of eoiupe- 
tition from the rapidly increasing population, togetlior with the natu- 
rally restless spirit of a certain class among the settlers, a wstward 
movement set in along the fertile limestone areas of wei'lern Mary- 
land, the Valley of Virginia, and the limestone areas (brue-gi‘ass 
region) of Kentucky and Ohio. It speaks wonders foi' tlio iutelligcnt 
appreciation of the natural fertility of the soil by the pioneei’s of those 
days that these areas were first settled, which are even now con- 
sidered the most fertile and most valuable for general agimniltural 
l»ui poses. The leading politicians and statesmen of Hie lime, imbued 
vith the European ideas of intensive cultivation, opposed this extou- 
siou and discouraged the tendency to diffusion, ^\}licll was becoming 
so ap]>arent. There were political reasons which weighed even more 
with them, but it is an interesting fact that these ideas were hold by 
such men at this x>eriod. The old Maryland and Virginia families, 
who, as a rule, were devoted to their homes, contributed but slightly 
to this evteiisic n, only a small proportion of Hie population of those 
Stales being adventuioiis and restless enough to mo\ e West and there 
open up Avild and difficultly accessible tracts. 

Th<* prodiK'ts of the soils of Kentucky, Tennessee, and Ohio, which 
began to take a place in the commercial world early in the iiresent 
century, V ere sliipped by water to Kev Orleans. 

ElTECr or RAILROAU EXTIINSION 0\ CROPS AND VALUES. 

The Western extension of the railroad, which opened up the virgin 
prairie lands of Hie West, AOiero the cost of production is much less 
than in the Eastern States, and where fanning operations are of 
enormous proportions, has had the efieet of forcing specialization 
upon the Eastern farmers. Some of the most Avorthless soils have 
become of great value for certain crops, while some of tliemosl tVrtihi 
soils have depreciated in value. 01h<H' soils liavo bc^eii abandoned 
from inability to compete Avith tln^ Wesierii prairies, and the jiresent 
la<dc of any special crop or intciesi peculiarly adapted to them. 

The influence of the railroads in providing easy, rapid, and clu^ap 
transportation from the feilile prairies of the West and the extraor- 
dinarily rapid setiloment of the country huya been far more potent 
in the present distribution of farm crops and land A^alues than the 
exhaustion of the Eastern soils through continuous croppings of 
nearly three centuries. 

EARLY USE OP FERTILIZERS. 

As before stated, the deterioration of the lands in the older States 
was giving no little concern both to statesmen and land owners at 
the beginning of the present century. It Avas YQvy generally belicATd, 
and is even yet held, that the continuous cultivation of tobacco Avas 
very seriously impoverishing the soil. This must have been alarming, 
indeed, as tobae<‘o liad been the most important crop of the colonies, 
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yieldin^a large part of the revenues, and even i^ussiiig aseurr<ni(‘y by 
legislative enactment for rearly two centuries. 

The ideas at that time regarding the re<piiremeii1s of i>lants and the 
office of the soil in i>lant production were exe<3edingly crude. It liad 
long been a matter of dispute whether tlio .^oil fiirnish(*d any essential 
ingredients of plants. While tlieso matters did not l)eg;in to be 
clearly understood until Liebig’s remarkalde generalization of tlie 
mineral tlieoi'y of plant groviih in IS-IO, in the olaboi^atinn of which 
our modern theory and practice of fertilization have been built, it is 
a mistaken impression that fertilizers were not used before Liebig's 
time for the increase of crops and the maintenance of soil fertility. 
On the contrary, they had been used foi a long time. Tlie excrement 
of animals had been used from the earliest historic times. It is stated 
that the Indians put fisli in hills of corn when planting in order to 
increase the yield, and they taiiglit our earliest settlers to do likewise. 
Guano had l>een used from the very earliest times by the Peruvians, 
and its richness and woncbu*ful elTeets wore observed hy Humboldt in 
1<S0G. 

Lime, i^laster, and marl had long been used on the soil, and were 
earnestly advocated by agricultural writc’^rs. In 1817 superphosphates 
were manufactured fur the first time in England, and other substances 
had been tried with varyingsuccessfor restoring and maintaining the 
fertility of the land. 

DEVELOl’MENT OP THE USE OP FEliTILIZEIlS. 

It was not, however, luilil Liebig’s work on the mineral theory of 
plant growth that the exact requirements of the idants and the impor- 
tant office of the soil began to bo fully appreciated. The vehement 
discussions to which Liebig’s work gave rise led to a critical study of 
the requirements of ijlants and tlie availability of soil constitueniH by 
Boussingault, Lawes and Gilbert, and others. Between 180o and 
1873 the foreign experiment stations took up Hie matter and n]ad<‘ a 
critical study, by means of water-culture and sand-culture experi- 
ments, on the exact requirements of plants for mineral nutrients. 
The results of this work have laid the foundation for the development 
of the present enormous industiy of the manufacture and sale of 
commercial fertilizers in this country. 

In 1840 tlie first ship load of Peruvian guano was sent to England 
for use as a feililizer on lands. In 1842 a company was organized 
and the trade in this substance was regularly commenced. Guano 
quickly spread in popular favor in this country, and it came to be 
used very extensively upon the tobacco soils of Virginia and Mary- 
land. After twenty or thirty j^ears of eontumal usage, it was very 
generally believed that the tobacco lands had been injured by its use. 
The guano, it was supposed, stimulated the plant to such an extent 
that other food materials in the soil were used up faster than they 
1 A 99 22 
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were raade available tliroiigli tlie natural i>roeess of weathering, and 
the j)ianth suffered in eonsecxucnee. 

The Peruvian guano was used priueipall}" for its aininonia. The 
West Indian guanos, ’which came in later, were found to he rich in 
phosphates and better adaiitcd and safer for some (u*ops1han tlie 
Permian. 

Ground ])ones and honchlaek were almost t]u‘ only other sources of 
phosphoric acid until 18G7, when the South Carolina rock phosphates 
were introduced. In this jear six tons of this }‘ock pliosphato were 
put upon the market. The mining of this South Carolina i)roduct 
rapidly inerea'^ed until the j^car of largest production in LSSO, when 
541,045 tons ere iiroduced. The Florida phosphates v erc^ developiMl 
as a coiumeieial product about this time, and still later the extensive 
deposits in Toiinessee were discovered and mined. 

Wood ashes had been used for a long time with remarkable success, 
but without the knowledge that the success depended largely upon 
their potash content. They were indeed the principal source of su])- 
X)Iy of this element until the Htassfurt potash salts were introduced 
aboxit the year 1^00; since this time the Stassfnrt salts have been the 
prineli}al and almost the only soiireo of supply of imtash in coneen- 
tratwl forms for crops. 

In ISGO, in the report upon the geology of Kew Jersey, Cook ealled 
attention to the wonderful richness and effect on the soils of tliat 
State of the greensand marls due to the potash and especially the 
phosphoric acid content. Ruffin likewise ealled attention to the marls 
of Virginia, and taught some valuable lessons on the manipulation 
and care of fertilizers. 

The trade in nitrate of soda began between 1830 and 1810. Animal 
excrement and fish had long been used, as already stated; and these, 
with the refuse from the large modern slaugliterhouses, togidherwith 
sulphate of ammonia from the gas works, are still the main sources of 
supply of nitrogen for crops. 

After the early nork of Johnson, who had been a student of Lielng, 
the great, commercial A alue of fertilizer analysis and control became 
apparent, and, after the practical results attained ]>y the German 
experiment stations recently established, it is no wonder that on the 
establishment of the first experiment station in this country, at IMid- 
dletown, Conn., and in the other stations, wliieh rapidly organized, 
the subject of fertilizer control became the most popular and really 
the most imi>ortant subject taken up. The early investigations of 
the German experiment stations between 18G5 and 1873 in water and 
sand culture and the subsequent pot and field experiments determined 
the essential elements of plant food likely to be deficient in available 
form in the soil, and these have been mined or manufactuied in vari- 
ous forms; but the rule for the mixing of Uiese for various crops or 
for different soils has been and is yet very largely empirical. 
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Many very elaborately planned and well executed field experiments 
with fertilizers on various soils and with many crops have been car- 
ried on in this country during the past tweiity-five years, ])ut, owing 
to the varying character of the seasons and to other conditions not 
clearly underatood, the results have been eouflicting and impossible 
to interpret. 

The Cornell experiment station carried on some of the earliest of 
these field investigations, then the Massachusetts station, the New 
Jersey station, and nian^" others. Atwater carried out a most elabo- 
rate series of field experiments with fertilizers for a number of years 
through the cooperation of farmers in many of the States. McBryde 
also earifed on a most interesting series in Tennessee and another in 
South Carolina. Atwater found that the reiiuirement of any partic- 
ular crop varies greatl\% not only with the locality, but witli t.lie 
climatic conditions. Hesults on one soil were likely to be entirely 
reversed on another, even with the same crop, and on the same soil 
from one season to anotlier, and this has been the general experience 
in nearly all such work. 

CHEMICAL INVESTIGATION OP SOILS. 

The discussion of the development of the use of fertilizer^ has pre- 
ceded that of the chemical investigation of soils, because, althougli 
the latter subject logically comes first, the use of fertilizers has been 
developed more as the result of practical experience and deductive 
reasoning from other scientific investigations than as a direct result of 
the chemical analysis of soils. 

It is needless to say that the original expectations and claims of the 
Liebig school that a chemical analysis of soils and plants Avouldgive 
definite indication of the reciuircments of a particular soil for any 
plant have not been realized. There have been too many other fac- 
tors influencing plant growth, which have not been considered or 
wdiich have not been clearly understood by agricultural chemists. For 
example, Very little is known about the constitution of silicates or 
the form in wliich the plant food is held in the soil, or the nature of 
the influences affecting the solubility of these substances. Further- 
more, the influence on plant development of the a- arioiis elements of 
meteorology or their resultant, comprised in the term climatology, are 
no better understood. Nevertheless, the investigations haA^e added 
greatly to tlie store of human knoAvledge and have given a mass of 
detail which will undouhtedlj^ form a valuable basis for further general- 
izations and further lines of research. 

GROWTH OF SYSTEMATIC ANALYSIS OP SOILS. 

As early as 1820 to 1830 A^arious agricultural surveys were organ- 
ized in several States, notably in Maine, Massachusetts, New York, 
and North Carolina, but one of the first official recognitions of the 
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importance of soil analysis was in the eslahli&liment, by the legisla- 
tiirc of Maryland in 1847, of the position of agricultural choniist for the 
Stale, Avlio, among other duties, was reciuircd to spend one } oar in each 
of the districts and one month in ea(*h eoxinty and to visit each elec*- 
tion district; also to analyze spc^eimens of each variety of soil Avhi<*]i 
might be brought to him or which he might find to exist. This work 
was continued in a modified form up to lb59, when the survey was 
discontinued. A number of reports were issued during this period, 
which, on account of crudeness of the methods of analysis emxihwed, 
arc only of historic interest so far as ilie analyses themselves are 
concerned. 

In the year 187)0 Dr. David Dale Owens, assisted by Dr. Robert 
Peters, began an extensive chemical examination of the soils of Ken- 
tucky in connection with the geological survey of that State. Tins 
is really the beginning of systematic work in the chemical analysis of 
soils in this country. In 18r>0 Ililgard luiblished his report upon the 
geology and agriculture of the State of IMississippi, and in 1875 
commenced the scries of investigations of the soils of California, 
which liave been vigoi’ously x-)roseciited ever since. In 1875, in con- 
nection Avith some of Ililgard’s results, Johnson jiointed out the 
doubtful utility of the ordinary chemical analysis of soils as an indi- 
cation of the relation of the soil to plant growth, except in special 
ami rather exceptional cases. lie showed in a most forcible 3nan- 
ner that an ordinary amount of fertilizer, though sufficient to make a 
difference belAAxen a good crop and a failure, could not he detected 
in the soil by the xnost relined ehemical moans, and he concluded, 
therefore, that the ordinary chemical analysis, giving only th<' gross 
amount of substances dissoh^ed by a mineral acid, could give no true 
indication of the amount of food in the soil actually aAmilable to 
crops. This conclusion A\’as substantiated by the fact that nearly all 
analyses by the methods then used indicated an amount of food ma- 
terial, cA^eu in the poorest soils, sufficient for many «average crops. 
KotAvithstanding Johnsoirs argument, the chemical Avork Avas con- 
tinued by a few scientists. In 1879 the taking of the Tenth Ikmsus 
provided an opportunity for Ililgard and his colalmrers to undertake 
a A^ery remarkable and valuable series of inA^estigations, including 
the ehemical analyses of the soils of the cotton States, and for Ki He- 
brew to collect a large amount of Amluable infonnation in regard to 
tobacco soils of the United States. For forty years Ililgard has been 
an earnest adA^oeate of the A^alue of the chemical analysis of soils, 
although recognizing, to a certain extent at least, the influence of 
physical conditions. 

In the Tenth Census, Ililgard, in an article prepared in 1879, sum- 
marizes the results of his long experience; but these are of the most 
general character and adapted only to the most general application. 
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EFIECr oii’ CHEMICAL IirSFARClI ON SOIL PROBLEM‘S. 

Tho ai:)plieation of oliemical researeli to tlie i^robleiiis of tho alkali 
soils and waters of the arid West liave 1)6011 sliown by Ililgard to bo 
of very great economic value. Not only has the character of the 
waters been determined and settlers been warned of the use of v aters 
containing too much salt for irrigation, but the character and loca- 
tion of the alkali salts in the soils themselves have been shown, and 
in tho case of the ivorst form of black alkali (sodium carbonate) a 
remedial measure in the application of gypsum has been xiointed out. 
Drainage has been advocated in all cases where eaieful use of water, 
thorough cultivation, and judicious cropping will not protect the crops. 

The Alahaiiui geological snrve}" republislied in modified form the 
results of the chemical work on the soils of tliat State which had been 
done for the Tenth Census. Since that time several of the other 
States, notably North Carolina and Soutli Carolina, have likewise 
republished the census material in modified form. Several of the 
State geological surveys liavo investigated the chemical composition of 
the soils of their States. In lS 9 o Wheeler began and l)as since carried 
on an interesting lino of investigation uxion the acidity of the Rhode 
Island soils and the marked value of lime as a corrective for this. 

The method of analysis emxdoyod liy Owens and Ililgard, and which 
is still followed to a large extent, was to digest the soil for a considera- 
ble time with hot concentrated hydrochloric acid. When it became 
api>arent that the results secured by this digestion did not clearly 
exxiress the relative value of soils for erox)s, Grandeau’s hyxiothesls 
was taken ux) and the amount of x^lant food contained in the organic 
matter of llic soil ^vas deterniined. More recently many niodifi(*alions 
have ])ecn suggested in the use of dilute mineral and organic acids in 
tho effort to find a solvent whicli will exx)r(\ss more exactly the amount 
of available i)lant food in the soil. Owens recognized the advisability 
of this in the use of carbonated water in the digestion of some of his 
soils. Nothing wholly satisfactory as a method of analysis has yet 
been worked out. 

Ililgard recognized, in Iiis ]Missis 8 ix>pi work, that plants are often a 
sure indication of the agricultural value of a soil. In tho Tenth Cen- 
sus he states: 

A soil naturally timbered with a large proportion of walnut, wild cherry, oi\ at 
tho Soutli, with tho poplar or tulip trees, is at once selected as sure to be both X)ro- 
ductive and durable, e^poc^ally if the trees are large. He (the farmer) knows well 
that the black and Spanish oaks fre luent only ** strong ” soils, and that the admixture 
of hickory is a welcome atldition, while the occurrence of the scarlet oak at once 
lowers the land m his estimation, and that of pine still more so. However much 
opposed to the cocblebiir in his fields, he welcomes it as a sure sign of a good cot- 
ton soil, as much as though he had seen the latter itself growing for a series of 
years. « * * Taldng for granted the soundness of the principle involved in 
judging the productiveness and the peculiarities of soils from their natural vegeta- 
tion, and having gained a large array of additional data from personal observation 
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in tLe field, I have then sought to ascertain hy close chemical and physical 
exam nation of tho soils in their natural condition the causes that determined this 
natural selection on the i>art of certain species of trees and herbaceous plants, while 
at the same time observing closely the behavior of such soils under cultivation, 
their special adaptation, etc. 

At the very close of tlxe century tlio ideas bronght out by Iho devei- 
opmont of physical clieniistry and the modern theory of solution give 
promise of many productive lines of investigation, which wall undoubt- 
edly greatly extend our Icnowdedge of the chemistry of soils and 
explain many of tlie important imoblems of the distri])ution of crops 
and vegetation. 

BACTERIOLOGICAL. INVESTIGATION OE SOILS. 

During the past twenty years bacteriologists have contributed a 
fund of information in regard to the bacteriological changes in the 
soil, especially upon the subjects of nitritication, denit rillcat ion, and 
the fixation of free nitrogen by the soils. These had been subjects 
of in\ csligation by chemists for years, but it was not until the w^ork 
of Pasleiir, on the cause oi fermentation and x>utrefaetion in gou(n*al, 
that the true basis of this soil w^ork could be compi'cheiided. Since 
then the sulijects of nitrification and denitrification Cvspeiually have 
been exhaiistivelj" studied. Quite recently the effect of legiuninous 
plants with their tubercles and of cultures from these on the soil has 
received attention from the State agricultural experiment stations, 
notably the Alabama station. 

This work has not only added to our general knowledge of tho con- 
stitution and condition of the soils, but it has modified the px'aelico of 
field culture, has enhanced the value of leguminous crops for green 
manuring, and is opening up the possibilitico of pui*e bacterial cultures 
to increase nitrification and remote the fixation of the free nitrogen 
of the air by the soil. It has showax the most rational and economical 
methods of caring for and manipulating manures and composts and 
of applying gi*een manures and nitiogeuous fertilizers to tlio soil. 

PHX^SICAL CONDITIONS AND SOIL INVESTIGATIONS. 

The ixlxysical conditions and peculiarities of soils have long been 
recognized as a potent factor in crop production. Tho early Homans 
used to plant their crops in w^et soils on high ridges in order to secure 
sufficient drainage and early maturity. Tho sea island cotton plant- 
ers, in the early part of the century, used the same method in a modi- 
fied form to insure the maturity of the long staple crop within the 
limits of the growing season. More recently the pi^actice of under- 
drainage with poles, stones, and tile-drains has supplanted this crude 
method and has given much more effective results. 

UNDERBEAINAGE AKD IKBIOATION. 

About the middle of the present century the popular craze for 
underdrainage may be considered to have reached its maximum, but 
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siii(‘G then there has heeii enornious development in practice, particu- 
larly in the States of Xew Yoi‘h, Ohio, and Illinois. Shortly after this 
time tlio subject of subsoiling, to increase the water-holding capacity 
of the soil and as a i)rotection against drought, became a populai* fad. 
It was advocated by tlie agricultural press, and was much practiced in 
the Eastern States, but the general experience seemed to be that it 
was at least of doubtful utility on most soils for the staide crops, and 
did not compensate for the cost and great labor involved. In some 
cases, especially in horticultural work, it has been of tln‘ greatest 
value. It has recentlj^ been very successfully practiced in the soils 
of the semiarid regions of the West in providing a greater storage 
capacity for the soils against seasons of drought. 

In 1847 the Mormons, driven out of Illinois, settled in Salt Lake 
Valley, Utah, and started the first S3’'stemalie attemifi at modern irri- 
gation practiced in this country for the X}roduction of crops in arid 
soils. Since then this method of cultivation lias been extended al- 
most to the limit of the available water supply of the arid West. 
Volumes have been written upon the subject of irrigation and the 
wonderful development in the arid West; and the influence on the 
commercial world of the crops from the irrigated districts speaks for 
the success of this method of cultivation under these special condi- 
tions. Quito recently the Department of Agriculture has attacked the 
problems of seepage and alkali in the irrigation <listricts with the most 
gratifying success. The alkali soils are being mapped, the source of 
the alkali determined, the cause of the accumulation of the alkali 
salts shown, and the rational treatment of the lands to x>revent injury 
and to reclaim abandoned lands pointed out. 

TEMPERATURE AND MOlSTCllE OP SOILS. 

Considerable attention has been given in the past twenty years to 
the study of the temperature of soils. The work was started in this 
country at the Houghton Farm in Xew York in 1882. It was taken up 
by the Geneva experiment station in 1883, by the Xorth Carolina station 
in 188G, and by the Maine experiment station in 1880. Since then consid- 
erable work has been done 1 »y the experiment stations of Indiana, IMielii- 
gan, and other States. A great amount of statistical data has been 
obtained and some few rather unimportant generalizations have been 
made, but the subject is extremely diificult and complicated, and 
much of the data has not yet been interpreted. 

The Korth Carolina experiment station recognized the influence of 
moisture on the temperature of soils and the very much greater 
influence of the changing moisture content during the growing season 
than the normal differences in temperature. This subject was there- 
fore taken up as of x>aramount importance. This moisture work was 
continued at the Maryland experiment station and later was consid- 
erably developed by the Depiwriment of Agriculture. 



344 YEARBOOK OP THE HEPARTMEXP OF AGRICULTURE. 


Til the Department of Agri<ntltiire an eh^elrieal molhocl of moisture 
clelerminalion haslieen devised, and a large amount of data collected 
and xml dished showing the relation of some of the important typers 
of soil to crops ,and the influence of soil moisture on the distribution of 
CT<)X> interests. It has beim shown that this is a factor in climatology. 
Il is Ixdieved that this work has ])een carried as far as is justiiiablo 
witliout a very wide extension of the work in tlie line of climatology, 
wliicdi circumstances have not warranted. 

TEXTunn or soils. 

Tht^ nundiani^ail <‘Oinx>Ortition, or ti^xtiire, of soils was studied ])y 
ITilgard and many analj’ses were imblished by him in the rei^ort of 
lli(‘ Tenth Census and in the bulletins of the California experiment 
station, but no g<meral eonelusions or x»rincii)les were drawn from the 
A\ork. In 1801 the Maryland experiment station developed the work, 
in cooxieratiou ^\it]i llu* Dexiaitment of Agriculture, in the study of 
the soils of Alary land. In 1802 the AVeather Bureau published a 
rex>ort of this work in a l)iilletin entitled “The x>hysical proport i(\s of 
soils in thrdr relation to crox^ XB*od action, in which it was shown that 
there was a r(dati(»n bfdween the texture of the soils and tlio crc»i)s 
and agricultural interests adax^ted to the land. This had been recog- 
niml to a certain extent in the specialization of the truck farming on 
the light sandy soils of the coastal plains, but these soil investiga- 
tions showed that m^arly all the soil tyx^es which differed in agruml- 
tural viable and adax>tation to crox'>s differ also in texture and physical 
proxiertics to an extent which might reasonably account for the exist- 
ing conditions. 

Since then the investigations of the Dexiartinenl of Agriculture of 
the tnndc soils of the Atlauth* const and of tlio soils of the x>rincix)al 
tobacco districts, as well as other less complete lines of investigation, 
show very strikingly the influence of thc^ texture and x>hysical ])rop- 
erties of soils on crox> x>i*Bduction. The eommer(*ial type and grade 
of tobacco and the adaptation to cigars, cigarettes, pixie smoking, 
chewing, or export, are dependent x>ailly uimn the climatic conditions 
and largely upon the texture of the soil. 

SOIL MAPS. 

lliigard published an agricultural inap of Alississippi in 1860 show- 
ing the distribution of the soils of the State. This was based princi- 
Xially upon the distribution of the native vegetation, esi^ecially upon 
the forest trees. Following out this idea, soil maps of all the cotton- 
producing States were published in connection with the Tenth Census. 
Much of this work has subsequently been republished in modi fled form 
by the several States and enlarged maps have been issued. 

Many general reconnoissances have been made by State geological 
surveys and by the transcontinental surveys for railroads. 
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In 1893 the first soil map, based upon the texture and physical 
properties of soils, was issued by the World's Fair Commission of 
Maryland, in connection with the liandbook of ihe State i^repared at 
the Johns Hopkins Fniversity. 

Quite recently the Department of Aj^riculture has undertaken the 
survey and mapping of the soils of some of the imi^ortant agricultural 
districts of the country. The work is based entirely upon the differ- 
ences in the texture of the soil as seen in the field, the distribution of 
vegetation, or such other evidences of the agricultural value as can 
be obtained in the field. While these field methods are (luito inde- 
pendent of labomtory work in the actual preparation of the maps, 
chemical, ijhysicai, and geological laboratories are maintained to 
investigate the different types of soils, their origin, and exact ehemi(*al 
and i)hysical composition. In 1800 about 730,000 acres A\ero thus 
surveyed and mapped on a scale of one inch to the mile. 

This work includes, as a most valuable feature, the investigation 
and mapping of alkali soils and the preparation of alkali mapi. 
These later maps are ])ased upon actual field determination of the 
soluble salts, to a dei)th of 0 feet or more, by an electrical method 
and by certain chemical field methods devised hy the Department oi 
Agricullnre for this work. 

IMPORTANT SOIL INVESTIGATIONS AND THEIR UTILITY. 

The most important lines of Investigation and their probable utility 
may be briefly summarized . The most i>ressing* need is a more rational 
and more complete theory upon which to ])aso our system of fertiliza- 
tion. It seems liopeless to exiiect mueli from the indiscriminate chem- 
ical analyses of soils by the methods at iircKsent in use to indicate the 
actual needs of a soil, save only in exceptional cases. From the 
preparation of detailed soil maps and the study of large and uniform 
t 3 "i:)es of soil, with their slight but significant variations in chemical 
eompdsition and physical iiropeHies, eoinxjarcd with other types hav- 
ing well-marked differences, much may doubtless be learned. The 
study of the solubility ot the soil constituents, the equilibrium be- 
tween the resulting components, and the disturbances of the equi- 
librium by the addition of salts and fertilizers of different kinds, 
together with the absorptive phenomena and diffusion and leaching, 
is extremely important in view of their bearing iq^oii the needs and 
the effect of fertilizers. Then, the effect of long-continued croi)ping, 
the effect of changing climatic conditions on the crops, the develop- 
ment of the crop itself, and the exi)erienco of farmers, if thoroughly 
investigated, will give suggestive hints of the soil conditions. 

The phj^sical investigation of the texture and structure of soils and 
of the important changes which are known to result from the physical 
forces acting between the soil grains in all conditions, from a loose 
loam to a puddled and imjjorvious silt or clay; and the effect on 
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those phj^ical forces and i^ysioal properties of fertilizers, cropping, 
and cultivation, will unqnestionably be of economic value. 

The relation of soils to moisture and the variation of soil moisture 
throughout the season, in connection with temperature, humidity, and 
movement of the air, and the duration and intensity of the sunsliine 
as an essential feature of climatology should be developed to the full- 
est extent, as they unquestionably play a very important part in the 
development} and distribution of crops. The investigations of the 
Division of Soils indicate that the time has come when the relation 
between these factors can be determined and their relation to plant 
gTow’tli can be intelligent!}" studied. 

Probably the most important immediate results oC practical utility 
to ]>e derived from tiiese soil investigations are the mapping of large 
areas in imi)ortant agricultni^al districts. In the irrigation districts 
these invf^sligatious point out any source of alkali which is to be 
f<‘ared, the cause of the accumulation, and give a basis for the intel- 
ligent underdrainage when necessary to remove the salts and seepage 
waters. In all eases the maps show the various types of soils, and 
the reports accompanying them explain the difCerenccs in these soils, 
so far as possible, and describe their characteristics. The greatest 
value of thes<‘ maps will be in the possibility of intelligent specializa- 
tion. When a light loam is seen adjoining a heavier loam or clay tlie 
methods of cultivation or cropping should not be alike, and will not 
be when the farmers realize the importance of the differences in the 
l)roi)erties of the soils. It is generally a w’aste of energy to attempt 
thus to compete, or use the same methods, or even to grow the same 
crops of ten time on soils of such different texture. The safest and 
altogether most praetiealthing is to recognize the differences in the soils 
and the peculiarities of each; use each for the particular crop or class 
of crops best suited to tlie conditions; then attemi)t to iiupro\e each 
by the controlling factors, which are quite sure to 1)e rovealctl in the 
experi(*ncc of changing climatic couditious and the develojnnent of 
crops in the course of two or three years. The de\ elopment of plants 
is a sure and safe guide generally to an exi)ericnccHl person as to the 
condition of the soil. This specialization is unquestionably develop- 
ing in this country as a result of competition and of social conditions, 
and reliable and detailed soil maps wdll be the best possible basis for 
this purpose. 
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By F. Lamson-Sceibnek, B. Sc., 

Afjrostologiiit, 

DEFINITION OF AGEOSTOLOGY. 

The science of agrostology, strictly speaking, relates only to the 
true gi'asses, and an agrostologist is one who has made a special study 
of these plants; but in the present paper the term is used in a broad 
s(mse, and embraces not only the true grasses, but all other pasture 
and foddei* plants. In this broad sense the subject becomes one of 
the greatest economic importance, in which every citizen of the United 
States is more or less directly interested; but only its more salient 
fcatiu'es can be considered in this paper, many interesting minor facts 
being of necessity wholly omitted. In the present treatment of the 
subject it has been found convenient to divide it into two parts; 
First, economic, or applied, agi'ostology; second, seieniifie, or system- 
atic, agrostology. 

ECONOMIC, OE APPLIED, AGEOSTOLOGY. 

CONDITIONS PRIOR TO THE BEGINNING OP THE CENTURY. 

Prior to 1800 practically nothing had been done in Ibis country in 
the cultivation of grasses and forage crops. There wore comx^ara- 
tively few farms, and the food supply of cattle and horses was chiefly 
furnished by the natural growth of the indigenous graKSses. The 
great grazing regions of the West were then unknown, and the almost 
boundless cajiacity of this country to supiioi^t cattle of all kinds was 
not even suspected. The best known hay and jmsture grasses were 
not unknown in those days; timothy, redtop, tall meadow oat grass, 
orchard grass, crested dog’s-tail, and meadow foxtail had been fre- 
quently mentioned by agricultural widters for fifty years or more. 
Sebreber, in his great work on grasses, i)ublished in 1769, minutely 
describes and illustrates all the species just mentioned, besides many 
others, including the now popular smooth bromo grass; he notes, too, 
the special characteristics of each grass, the kind of soil to wlik-h it 
is adapted, and its agricultural value. It is a curious fact, noted 
also by Schreber, that timothy, a native of Europe, was introduced 
into cultivation in Europe through seed secured from this country. 

CONDITIONS DDRING SEVENTY-FIVE YEARS OP THE CENTURY. 

Although at the beginning of the present century the list of forage 
grasses contained many names, very few had been taken up by Ameri- 
can farmers; in fact, it does not appear that during the first half of 
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the eeiiliiry any marked pro^resb had ]>een made iu llic way of 
vating new or improved varieties. A few of the leguinhioiis xdants 
began to attend attention, but the f;iriu(M‘S thin)n”liout the New Eng- 
land and Middlii States mostly eontent with timothy and ledtop 
or thmdhy and cdovor and appar(nit]y eare<l for litth^ else. The value 

of cdov(u*s and leguniinous 
crops generally for iini)vov- 
ing the soil w as recognized by 
the more progressivo farm- 
ers, and improved farming 
methods were beginning to 
be practiced by tlic more 
intelligent. In the South 
little attention was paid to 
grasses, and the plantois 
imported most of tlieir hay 
supply from the North. Tho 
common cattle found suste- 
nance in tho natural herb- 
age, and (*rab grass, the poor 
man's hay, was as common 
then as it is now. In the 
West no attention wdiatever 
'was paid to the cultivation 
of forage crops, the rich and 
abundant growth of grasses 
which everywhere covered 
tho country at that time 
seeming to offer an inexhaust- 
ible snxiply for all grazing 
animals. 

Grasses for tln^ {s<)uth,” 
by Rev. C. W. Howard, is tho 
subje(*t of a valuable paper 
i)iiblished in the Agricultural 
Report of the Patent Office 
for ISOO. Thirty-one varieties of grasses and forage plants suited to 
the Soutli are described, and in the same paper fifteen economic 
^rassOvS of Texa^ are described by Mr. G. Linceciim. Tho laying dowm 
of meadows and x>astiires and the management of grass lands are 
also fully discussed. 

In 1869 the Superintendent of Gardens and Grounds of the Dejiart- 
mentof Agriculture, Mr. William Saunders, started a grass garden 
upon the Department grounds, in which fif tj^-one varieties ot grasses and 
forage plants were cultivated. The results obtained the first season 
were published in the Rex)ort of the Commissioner of Agriculture for 



Pig. 5 —Big bluo stem (JLiuh opogon pioimciahh): a, 
apairot spikelets, 6, empty glume, <, second 
empty glume; 0, third glume, i , loui th, or flower- 
ing, glume; /,palea, p, locluules 
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18n<J. Further notes in regard to these experiinents by 3Ir. Saunders 
appear in the Report of the Coinmis>ioner for 1870, and in the same 
report there is a most interesting aeeount of the grasses of the plains 
and of the eastern slope of the Rocky Mountains. Several of the more 
important species, including ])ig blue stem, the A^arious gramas, broines, 
and fescues are described, and their ax)parent A^alue (commented oii. 
It is claimed that the big blue stem {Andropogon proi^inc kills, fig. o), 
together Avith the little blue stem {Aitdropogon scoparius), formed GO 
per cent of the grass flora in the Missouri River region and 20 per 
cent of the grasses in the Rocky Mountain region. The paper in tlio 
Yopovt of 1870 appears to be the first that treated exclusiATly of the 
grasses of the region nnmtioned from an economic standi)oint, and 
the grasses then noted as being of most A’aliie are those attracting 
most attention to-day. 

ORAS^ AND FORA<iE PLANT INA’ESTK NATIONS. 

As early as 1878 Dr, Yasey, the Botanist of the Depart monl of Agri- 
cultnro, publislied in the reports of the Commissioner illustrated 
inipers on the grasses and fomgo X)lants of the country, and during 
the entire period of his service, from 1872 to 1893, he contimio<l to 
give much attention to the subject and to dcAThe mucli effort to pro- 
moting the interests of economic agrostology. 

The unwise management and overstocking of the rich grazing lands 
of the West haAT forced upon the farmers of that section tln^ necessity 
of giving attention to tlie cullh^ation of forage crops or at least mak- 
ing an effort to X)reserA"e those gras.scs Avhieli haA’e not already 
destroyed. The cattle ranges of the Southwest Avere the earliest to 
suffer from overstocking, and it was to this region that the Dpx)arl- 
meiit of Agriculture first directed its attention along lines of grass 
and forage-plant investigations. In 1886 the Botanist of the Depart- 
ment drew attention to tlie enormous loss of cattle in the SouthAA'est 
througli overstocking of the ranges and lack of protection from storms 
in AAunter. In Bulletin No. 3 of the Division of Botany, published 
early in 1887, there AA^as presented a report on certain grasses ami fur- 
age plants for cultivation in tlie South and Southwest. In this report 
AA’c find lengthy accounts of carx>et grass, hairy-flowered Paspalum, 
guinea grass, crab grass, Texas millet, etc. This AA^as the first AA'ork 
of the kind x)nblished by the Department, and OAving to the A^ory c*oul- 
plote and practical treatment of the subject, it at once excited a good 
deal of interest among the farmers and ranchmen of the region it. Avas 
designed to cover; and it set them to thinking about improving their 
hay lands and pastures. During the year 1887 the Botanist carried 
on field investigations through Avestern Texas, New Mexico, Arizona, 
Nevada, and Utah, the results of which Averc published in Bulletin 
No. 6 of the Division of Botany. An enumeration of the grasses of 
Texas was published in 1890 in Vol. II of tlie “Contributions from the 
U. S. National Ilerbai'ium.” The most comprehensive economic work 
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pii]>lislie(l ]>y the Department on grasses and forage plants was Issued 
in IbSO under the genei^al title of the Grasses and forage plants of 
the LTnited States, hy Dr. George Vasey, with an appendix, giving the 
eliemieal composition of grasses, hy Clifford Richardson.'’ This work 
contains 114 full-page plates, illustrating the various grasses and for- 
age i^lants described, and is essentially a revised and enlarged edition 
of a >siiiiilar report published in 1884, under the title ‘‘‘Agricultural 
grasses of the United States.'’ 

During the year 1888 the results of the investigations in the arid 
regions the two previous seasons bore fruit in the way of securing 
from Congress an approx)riation for the establislinieiit of a grass 
experiment station at Garden City, Kans. This was 1 he first effort of 
tlie kind receiving governmental siipi)ort. The tract selected for this 
station contained 240 acres, and experiments were carried on there for 
five years, from 18SS to 18iJo. The results accomplished were on the 
whole satisfactory, and were glv<‘n in detail in the Rein)rts of the 
Secretary of Agriculture for 1801, 1802, and 180;). 

There have been a number of works on grasses raid forage x>lants 
published l>y i>rivate enterprise during the last half of the present cen- 
tury. These works, being \s idely read, have played no insignificant 
l‘)art ill diffusing a knowledge of the plants of wliicdi they treat, and 
doubtless they have had a direct influence in improving American 
agriculture. Among the inoi'o important of these publications, the 
following may be mentioned: “The grasses of Wisconsin,” by Dr. 
I. A. Laidiam; “The grasses and forage plants of Tennessee,” by J. B. 
Killolirew, published in 1878; “ Grasses and forage plants,” by C. L. 
Flint, an illustrated work of nearly 400 pages; “A handbook of the 
grasses of Great Britain and xVmeriea,” by J. Henderson; “Farmer's 
book of gi*asbes and other forage plants for the Southern United 
States," hy D. L. Phares; “ Grasses and their culture,” by J. S. ( ironhl, 
212 pages and 74 idates, published in the Report of the XewYurk 
Agricultural Society for InOO; and the fii-st volume of BeaUs “Grasses 
of Xorth America,” which includes chapters on the physiology, com- 
position, selection, imtiroving, and cultivation of gx'assos and clovers. 

During the past twent}- years great x^rogress lias been made in the 
introduction of new forage plants and imx>roved methods of forage 
production and feeding. Probably the greatest advance has been 
made in the use of silage and soiling crops and in the increased pro- 
duction of leguminous plants. The agricultural press of tlie country, 
the numerous publications of the State exx>eriment stations, and tlio 
various bulletins and rexxorts issued by the Department of Agricul- 
ture, have all helped to bring about these improved conditions, until 
to-day our countiy leads all others in the art of applied agrostology. 

ESTABLISHMENT AND WOBK OF THE DIVISION OF AGROSTOLOGY. 

A nevy impetus was given to the work of applied agrostology in the 
United States by the establishment, in 1895, of a division in the 
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Department of Agriculture devoted exclusively to the investigation 
of grasses and forage plants. The recoin inendat ion for the establish- 
inent of such a division Avas made by the Secretary of Agriculture in 
his Annual Deport to the President for 1S04, its follows: 

The forage interests in the United States are vast in valae. Seventy million 
tons ot hay are cut and cured each summer. This cr(\) is tahen from 30 0 »0.U0t) 
acres of land. Each years hay crop is estimated to Le worth §000,000.000. No 
accurate means have been found for ascertaining the cash value of grasses upon 
pasture and other lands that are grazed. It is kiiovvm, however, that the:.e lands 
suppoit and fatten vast herds of cattle, sheep, and horses. In 1800 such ranges in 
the United States fed 14,039,010 htad of domestic animals. As thes-e millions of 
animals subsist largely upon native gi*asses and other forage i^lants, tlie magnitude 
of these figures elucidates the vital necissitj" of securing, if xiossible, new and 
hotter forage plants in this country. ^ Therefore ' ‘ it is proposed 

to create a new division in this Department [Agriculture] , as provided in the 
estimates subm'tted herewith, to be called “The Division of Agrostology.’’ 
* *'•* If the hay 3 )roduction in the United States, a restilt of this effort in 
behalf of agrostology, is raised only 1 percent, it is equal to an increase of §0,000,000 
per year in the value of this single farm xiroduct. 

Tlie law x)asscd by Congress, in accordance with the above reeoiii- 
mendalion, establishing the Division of Agrostology, i>rovided for held 
and laboratory investigations relating to the natural history, g('o- 
graphical distribution, and uses of the various grasses and forage 
plants and their adaptability to special soils and climates; the estab- 
lishment and maintenance of experimental grass stations; the collec- 
tion of s<‘eds, roots, and specimens for experimental cultivation and 
distribution; the preparation of drawings and illustrations for sp^'cial 
purposes, as well as illustrated circulars of information, bulletins, and 
monographi<3 works on the forage plants and grasses of North Ameri<*a. 
This law authorizied work along technical, or systematic, lines, as well 
as lines of applied, or economic, agrostology. It made t)Ossible gTeat er 
concentration of purpose and more systematic effort than had Ixdbre 
existed, and gave due recognition to an agricultural subject of tiio 
greatest importance to the entire country. It ailorded means for a 
wider distribution of the knowledge already gained by the Depart- 
ment and the fcJtate exxieriment stations, and rendered possible the 
undertaking of new lines of research and closer eooj)eration with 
experiment stations and individuals in future investigations. Imme- 
diately upon the establLshment of this new Division, plans were laid 
for a vigorous and systematic prosecution of the work along the lines 
indicated in the act of Congi*ess. In a country of such vast extent 
and varied character as the United States, there were necessarily 
many x>roblems relating to the forage feui>ply that demanded the atten- 
tion of the Agrostologist, and the range of investigations, embracing 
both purely botanical 3vork and the more practical questions i-elating 
to methods of cultivation, adaptation of varieties to local conditions, 
and the factors governing the forage suiqjly of the different sections 
of the country, opened a broad and interesting field of labor. 
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INA'ESTIGATIONS IN THE WEtiT. —Onc oiM lie first subjocts to Migage 
tlio attention of the Agrostologist was the eaiise of the deplerion of 
the Western stock ranges ami tlie best moans of rcsstoring the grasses 
wliicli had been dcslroyiMt by overstocking. Preliminary work was 
at once undertaken tliroiigh studies in the fi(d(l and by the esialilish- 
menl of grass gardens at Washington, D. 0., and <dsewli(M*e, and by 
instituting cooperative work with individuals and State exporiimmt 
stations. During these investigations the more important regions 
concerned were visited, leading stoekmoii and fanners were eoimulted, 
and data secured concerning soil and clhnaiie conditions relating to 
forage x>i‘eblenis, distribution and value of the native grasses and 
forage jdants, the existing eoiiditioiis of the stock ranges, the best 
methods of growing grasses and forage crops, and otlier (piestions per- 
taining to forage production. It soon lieeaiue evident that one of llie 
most eifectivo means for as<*ertaining the best methods of restoring or 
improving the ranges would ])e the establislinnuit of stations at typi- 
cal points, where tests could be made with <lrought“resistiiig grasses 
and forage crojis, and where general methods of range imiirovonxuit 
could bo xjractie(*d. Such stations were established iii 181)(S in Texas — 
one at Abihme and one at Channing. Another station was carried on 
at Knoxvilhs Tenn., in (‘ooperation with the experimmit station of 
that Slate, and early in 1899 arrangements for cooperative work with 
the exi:)eriment station of South Dakota were effected, and a station 
established at Highmore. Other station work has been done in coop- 
eration with Western railroads at points in eastern Washington, 

The field investigaHons carried on }yy the Division in the West liave 
been in the States of Montana, Wyoming, Colorado, the Dakotas, 
I^ebraska, Iowa, and Texas. From this work in the AY<‘st, \\hich is 
still being carried on, the following publications have directly r<^sulled: 
“(4rasses and forage plant.s of the Rocky Mountain region,’' JUille- 
tiiiNo. 5; '"(Trasses and forage xdants of the Dakot is," JJuiletiu NTo. (J; 
‘"(grasses and forage i^lants of Iowa, Nebraska, and Colorado,'’ J>ul- 
leiin No. U; "'Grasses and forage plants of (Vntral Texas,'’ lUiiletiii 
No, 10; '"(Trasse.s and forage xdaiits and forage conditions of the 
Eastern Rocky Mountain region,'’ Bulletin No. 1:2; "The Red Desert 
of Wyoming and its forage resources,” Bulletin No. 13; ""Grazing 
problems in the Souihwost and how to meet them,’' Bulletin No. 10, 
and Circulars Nos. 21 and 23, the former being the first rexmrt on the 
experiments at Iliglunoris and the latter dealing with the results of 
the work at Abilene. 

Grazing and porage problems in the South.— The grazing and 
forage pi'oblems in the South are of great importance. Keen compe- 
tition is forcing the planters to adopt more diversified systems of 
agriculture. Pour hundred siiecies of grasses occur in the Southern 
States, and there are broad areas in these States which may pr’ofitably 
be devoted to meadows and pastures. While investigations have 
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been going on in the West, a study ot' those grasses most likely to 
suceeed and at the same time meet the needs of stock raisers and 
daily men in the South lias been made a feature of the work of the 
Division, particular attention having been given to the native forage 
plants and the best methods to be employed in maintaining or improv- 
ing the existing pastures and forage supplies. In cooperation with 
tile experiment station at Knoxville, Tonn., already referred to, trial 
cultivation of many varieties of grasses and other fodder plants lias 
been made. Field work has been carried on in the States of Missis- 
sippi, Louisiana, Alabama, Georgia, Florida, Korth Carolina, and 
South Carolina, and a lai’ge amount of material of both botanical and 
practical interest has been gathered b}" direct observation or tlii*oiigh 
correspondence. Several bulletins bearing upon this work Iiave ])oen 
publisliod. The llrst bulletin issued by the Division was ^'Kotes on 
the grasses and forage plants of the Southeastern States,” and the 
folhnviug is taken from the introduction to this bulletin: 

Very few plants are widely cultivated in the South for hay or pasturage, the 
farmer relying f or the most part upon the wild grasses. These may be roughly 
divided into two clasees, the first comprising introduced grasses, mostly annuals, 
which spring up on cultivated land after the regular crops have benn removed ; 
the second, native grasses, the majority perennials, which make the bulk of Ih 
pasturage. Of the first class, by far the most important, Is crab grass {Paniotim 
hanguiiiale)^ which forms a great part of the volunteer hay crop of the South 
Atlantic and Gulf Sta‘'es. With it are often associated crowfoot or barn grass 
{Ekusine indica), little crowfoot {Dactylovtcninm (egypfiaenni), xdgeon grass 
(Sefaria {/ku/cct), and, in the far South, spur grass ( Ce??e7fr«.s‘ echinalus) , and 
Mexican clover {Rlchardsouia smhra). Of the native, perennial grasses, 
haps the most important belong to the genus PasjMiUtm, Louisiana grass (Pas- 
paliim pJafyeank) being the must common and best known. Pauicinn sproihium 
IS ais) a valuable xiasture grass over extensive areas. The broom sedges (cL)itlnh 
po jot} species) , early in the se ison, make the hulk of the grazing on thin, dry soils. 
Three other widely known forage ijiants, belonging to neither of these {‘lasses, 
must be mentioned. Johnson grass, dreaded as a weed, yet esteemed as a forage 
plant. is an introduced i^erennial grass, highly valued for hay. Japan clover 
{L’..*<pedez(i striata) is perhaps the mo->t valuable pasture maker, for the largest 
area, in the Southern States, while both for haj’^ and for gracing Bermuda is 
king among grasses throughout the South. 

Other iniblicalions relating to the work done in the South are 
“ Forag'c plants and foi’age resources of the Gulf Slates,” BuIleTin NTo. 
15, x)ul>lished in 189d; and “Southern forage jdants,” Farmers’ BuF 
ietiu No. li>2, published in 1899. 

Investigations on the Pacific Slope. — The grasses and forage 
plants of the great region west of the Rocky Mountains, constitut- 
ing the Pacific slope, have from time to time received some attention 
from the Dopai*tnient of Agriculture, but the first systematic work of 
investigating the plants of that region was begun in 1898, Avheu the 
Agrostologist visited the more important localities, noting the physi- 
cal conditions of the soil and natural forage resources. Throughout 
the drier sections east of the Cascades the eax)acity of the cattle 
1 A 99 23 
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ranges has been muc*h rediieetl tlirou^li droaglit aii<l ovorslocking and 
the forage problems tliere are veiy biinilar to in ^^est^n•n T(‘xas 
and Wyoming, and can be met by similar nietliods. EAi>erinuajital 
work with grasses and forage x>lants wms ])egun in IbOS iu cooperation 
%vit}i tile Northern Paciiic Railroad and the Oregon Railroad and 
Navigation Couiimnj’’. The jireliniinary report on this \u)rlc has Iksmi 
published as Circular No. 22 of the Division of Agrostology. 

Special Investigations. — Aside from the genej-al wo]*k of in\x‘s- 
tigation of grasses in their relation to the forage supply of the ooiinlry, 
special studies have been made on individual species, such as cow- 
l>eas, sorghum, millets, saltbushes, vetches, etc., coueerning which 
special papers or reports have been issued by the Department. Investi- 
gMtions liavo also been carried on relative to the adaptability of grasses 
to spetdal uses, such as the formation of lawns, the binding of soils 
sulijeet to wash, and tlm holding of drifting sands. Careful studies 
have ]ie<m made of the grasses used in various parts of the country for 
lawns, and the results of this work were published under the tille of 
‘"Lavv’us and lawn making” in the A'oarbook of the Department for 
IsOT. The question of texture and color, so important in ^'lio making 
('f a perfect lawn, were discussed in that paper, and illustratious 
introduced showing diversity of texture between several varieties of 
grasses which have been used as lawn grasses. In the United States 
there are long stretches of country bordering the Atlantic and Pacific 
coasts, and even along the shores of tlie G-reat Lakes, which are cov- 
ered with drifting sands. These sliifting sands are not confined to 
the shores of these groat bodies of water, but frequentl}^ o(*enr alonir 
tlie river banks and at various points in the interior of the count ly. 
In some cases the drifting of these sands is a serious iiuuiace toprt»iil- 
able agrieiiltiiro, and along the coasts and rivers there is often danger 
to navigation, resulting from the shifting of large bodies of sand by 
tlie winds or waves. A few grasses have been found which imay be 
utilized in effectually binding these shifting and destriicti\e sands. 
The results of the discoveries and iiivcsligalions inad(‘ along these 
lines were published in the Yearbook of the Diqiartment for lsn8 in 
an illustrated article on ‘‘Sand-binding grasses.” One of th<Muo.>t 
recent discoveries of the Division iu the way of sand-binding grasses is 
tlie seaside blue grass {Pou Diacraiitlta)^ which grows in the sands along 
the Pacihe coast of Oregon and Washington, whore it is often seen 
<*overing the summits of the highest dunes. It is an excellent sand 
binder, and possesses the advantage over beach grass in having more 
tender leaves and stems, which render it of value for grazing. It has 
tin* habit of sending out slender lateral brandies, which, lying pros- 
tiate on the sand, extend 4 to 6 feet or more from the parent stock, 
and as these readily develop roots at the joints, the grass is rapidly 
propagated ovei* considerable areas. If available for (‘ultivation in 
the interior, seaside blue grass will prove a most valuable acquisition 
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for eullivalioii in very sandy soils. The importtmt subject of forage 
plants for cultivation on alkali soils is discussed in a paper from the 
I)i\ ision in the Yearbook of the Department for the same year (Isi)sb 
an<l in the Yearbook for 1805 is a paper on the Grasses of salt 
nnuslie-.,” the result of a previous year’s investigation of tlie marshes 
all ng the coasts. 

Some valuable grasses and forage plants. — Some of the 
giMsses and forage plants which the Division of Agrostology has rec- 
omiiiended or to which special 
i)romineneo has been given in 
its experimental work on ac- 
count of their value for agri- 
c nil Ural and other i)iirposes 
are here given, as follows: 

1)1 lie gras s*co* . — T he 1 ) 1 u e 
grasses, of whicdi Kentucky 
blue grass {Poa pm /c n s* /.s*) 
may ])e considered the type, 
arc among the most valu- 
abl(‘ species for ^msturage, 
and some of them are unex- 
celled for hay. Kent ucky blue 
grass is useful for both i^ur- 
poses, and is one of the most 
widely distributed speedes of 
the genus. Tn the Knited 
States it ranges from Maine 
to tlie Gulf, westwiird to the 
Pacific Ocean, and northward 
to Alaska. Some of the forms 
pnwiit <iualilies of unusual 
ext^ellence, and the Division 
is giving attention to the se- 
ie ^tion of these for improving 
our forage supply. In the 
Rocky Mountain region are 
many species of Poa; a few of 
these the Division has experi- 
mented with to some extent, 
and so far (piite satisfactory results have been secured, Wyoming 
blue grass {Poa tolieeleri, fig. 6) being found one of the best. Its 
habit of gx'owth is not unlike that of Kentucky" blue grass, but it is 
probably much better able to survive long periods of drought than is 
that species. Smooth bunch grass {Poa lievigafa) is another species of 
the blue-grass class common in the Rocky MoiinUiin region. Mutton 
grass {Poa fendleriana) is one of the best grasses of the mountain 



Fig. 6 —Wyoming blue grass (Poa wheeh.i) 
empty glumes, e, tlorets 
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ranges of Xew Mexico and Arizona. Nevada blue gra-^s {Poa neva- 
demli^) is a fine variety occurring in the Rocky Mountain regions 
of jMonlana and Coloradoj some forms of it extending westward to 
tlie Cascades. It x-)romiscs to be a very productive bay grass, and 
trials are being made with it having that in vit^w. Sand blue 
grass [Poa Itckenhiji) is a newly discovered species of easleni Wash- 
ington, and is reiuarkahle in growing in almost pure sand under 

conditions where the wcdl- 


(k / known Eastern gras»ses 

\ 1% i A entirely. It is 

ipO //\ \ / m grass will 

I I fi pi'n VC to be not only a good 

I Wv /iW binder but a good 

I li j 

I ' if A I f/K sandy areas in which 

\ \ 1 VmI /if W <"i'ops have failed. 

I vl I I III M / If undoubtedly an excel" 

\ 1 \ \ Tk Mr/ sand-binding species, 

\ m \ uli f f and if it linall^^ proves suc- 

W \ 111 V S i\l/ cessful in tlic interior it 

\ I l\ \ S ll //i/ serve the dou])le pur- 

\ \ An \ l ' \ 1/ ll / /k holding drifting 

\ \ W \|l \ 1/ If/ #1 sands and furniblihig excel- 

u ^ fi a \ lent forage. 

A:W \\ /X/hi ® Lyniegrassis . — Thelyme 

grasses present a number 
A \ \\ F I varieties of sijecial in- 

/I A n I if terest, and seeds have been 

\\iiif/ collectcdof severalof them, 

f i \ \ wi In some sections, C'anadian 

/ I \ / Vvlw f^^nie grass, or a form refer- 

/i } \ species, prom- 

\ V /f I niost productive 

^// grass. It has been 

t^dcd by the Division in 
^ Texas and at the stations 

Pig. 7— WLSteni whoat {?rat5S (Jy/oi^v^oisp/c tatwO. rf, . it-r i 

empty glumes; 6, florets. IR fne Northwest. \\ ood- 

land lyme grass {Elyitiun 
glaums) is a common grass in Montana, Washington, and Oregon, and 
promises to be of some agricultural value. Giant lyme grass {Elynius 
condensains) is a tall, rank-growingsi)eciesof the Pacific slope, extend- 
ing eastward to Montana. It is one of the dry-land grasses, and may 
prove of considerable A^alue for hay or grazing in the drier regions of 
the Northwest. Yellow lyme grass {Ehjmus flavescens) and small 
sand lyme grass {Ehjmus arenicohis) are species of Oregon and Wash- 
ington which are excellent natural sand binders. Along the Columbia 


Pig. 7 — WLSteni whoat gratss ( Jy/ i 71 spic Uum'\, ff, 

empty glumes; 6, florets. 
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River the spontaneous growtli of tlio sand lyine grass has in many 
eases effectually checked the drifting of the vsands vdiich ai‘e blown 
out from the river hod. l>oth of these species deserve careful con- 
sideration by tliose vho are endeavoring to prevent the blowing of 
deslructive sands. 

Wluat gnihSPS. — The wheat grasses are <diaracteristic grasses of the 
Northwest. ^Vestern wheat gi'ass (.lfyrop/y/‘o?i spiccdiuiij fig. 7), known 
to many of the ranchers as 
bluestem, is one of the best 
native grasses for hay, and 
olforts are being made to ex- 
tend its cultivation. !Meadow 
wheat grass, a closely allied 
species, is also a in-omising 
n aliv<" variety. I lunch wh<*at 
grass [Ag rupi) ran dirergens) 
may bo classed as lirst among 
the dry-land species. It grows 
naturally in exceedingly dry 
soils and where the annual 
rainfall is very light. This 
wheat grass and the two 
feathergrasses {Sfipa rirtdula 
an<l Stipa co^tuda)^ common 
to the same region, are' the 
most x^romising specic^s for 
regrassing the overstocked 
ranges. 

Blue gruina and sld»-oais 
grama. — Blue grama {Botde- 
Toua (digostaAiya), known also 
in some sections of Montana 
as huifalo grass, is one of the 
X)asture grasses among our 
native species. It is readily 
Ijropagated by seed and 

thrives in almost any soil. It S-Km^’s fescue {FesUua Imgu). a, spikclet; 

6, iloret. 

has been grown at all of the 

stations and by many volunteer experimenters. It apx)areiitly does 
as well in Wasliington, D. 0., in the heavy clay soils as in the light 
and dry soils of eastern Washington. Side-oats grama {Bouteloua 
cxniq)endula) has a wider natural range, and although making a 
turf inferior to that of bine grama, it is nevertheless an excellent 
pasture grass, and under favorable circumstances yields an abundant 
hay crox). 

Fescue grasses . — The luountciiii districts allord many native species 
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offosouos. Cieeping rc^eiie and !?.liecp's fescue exist in iuau:s \aiie- 
tioh, some of tliem possessing* great points of exeelRmce. Aside 
from tliese two species there are others of equal yaliio. King's 
{Ft'^fura l^’DKju, fig. S) is one of these. It is a natiye of Col- 
orado, and it has heeii successfully propagated by teed, A\hii‘ii it 
yhdds abundantly. Buffalo bunch-grass covers ext eusiv<‘ nieadous 
in ^[onlana, alfording excellent grazing, and is occasionally <*ut foi* 

hay. being very product ive. 
It grows to the height of 3 
or 4 feet, and its introduc- 
tion into agriculture Vvill ] >e 
a test of its merits under 
cultivation, 

Brome {/ro.ssc.s. — Native 
bronie grasses are aacII 
worth more attention th in 
has been given tlnun. 
They seed abundantly, the 
seed is easily liarveslod, 
and geriuiirites readily. 
The DiAisioii of Agrostol- 
ogy has tried scA'cral oL the 
'Western species, and fioiii 
the limited experiments 
made, it is evident that 
there are important grasses 
in tliis group. Brotini^ 
piimpAhanii^^ a nali\e of 
Montana, Colorado, and 
Wyoming, is liardly to ‘ 
dislinguislied from the 
European smo<dh lirome 
{Biunuis h}( ^ 0 ? 

the introduction of Avluch 
has done so much to iiu- 
Ijruvo the stock interests 

Fio 9—Smootli brome (JUamus a, of the COlintiy. 

'^pikeUt 6, flu\^enngr glunie seen Irom tlxo back; c, ^ ^ i j i 

aoret teen from the antei lor blue, showing palea. L llC a DO VO ilSt might be 

greatly extended, for there 
ai'e many species as deserving of notice as those here mentioned. 
Bulletin N'o.»14 of the DiAusion of Agrostology treats of the economic 
grasses and gives an extended list of the same. 

Forays planfs . — There are many forage plants Avhich do not belong 
to the order Gramineae. The greater proportion of these, and those 
which are generally regarded as the most valuable, belong to the 
Leguminosge, or family of legume-bearing plants, which includes the 
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c]ov(‘rs, vetehcb, 1>ean?5, peas, lupine^, etc. There are hv^veiity varie- 
ties of native clovers, iiinely lupines, forty vetclu's, and half as many 
wild beans, from among which doubtless selections can Ix^ made of 
varieties possessing special qualities superior to any of lhos(‘ now 
cultivated. 

The leguminous foi'age croi^s, which now play such an important 
l^art in agriculture, were made the subject of a paper from the Division 
in the Year])ook for 1807. The cultivation of these i^lants is increas- 
ing every year, and their great value as soil renovators and cheap 
Xwodiiccrs of fodder, rich in nitrogenous compounds, is becoming more 
and more widely known and apx>reeiated. Referring briefly to the 
history of 11x0 cultivation of these plants, the writer of the ijaper in 
question states: 

Th‘j oldest cultivated forage plants and the best for enriching tlie soil are those 
of the clover family. Not one of the now well-known hay or pasture grasses has 
been cultivated more than tin ee hundred years, while a number of leguminous 
crox)N have been grown for forage from prehistoric times. The chick-pea, or gram, 
dates back full thirty centuries. It is to-day on© of the leading grain croi>s and 
so 1 renovators of Spain, India, and central Asia. 

Alfalfa, which is rfccognized as the best forage plant in the seniiarid Wes*teni 
States, or wherever dependence must be placed upon irrigation, was cultivated by 
the Romans at least two hundred years before the commencement of the Chiustian 
era. The soy beans have been grown in China and Japan and lentih in Hungary 
from ixrehistoric times. The field pea, originally from northern Italy, was intro- 
duced into cultivation eight or ten centiiries ago. Sainfoin was gi*o>vu in Franc© 
and red clover in Media during the early years of the fifteenth century, and white, 
or Dutch, clover in Holland at the beginning of the eighteenth century. Sulla, 
which i'> largely grown in southern Italy and northern Africa, and which seems 
to be admirabl.v adapted to well-drained soils in Florida and the Gulf States, w’as 
first introduced into cultivation in 1700. The cowpea has b ‘en known in this 
country nearly as long as sulla. Alsiko, or Swedish clover, was taken as a 
forage about thirty years- later, while during this century and vithin recent 
years a score or more of valuable legumes have been brought to the attention of 
the farmer, and hardly a year passes that new ones are not added to the list. 

Om^ of the most recently introduced and x->i*umisiug of the legiimi- 
3X(Kis plants is the velvet bean, a native of India. Its range of xxrolit- 
abh‘ cultivation is limited to the Southern States, The velvet bean 
is fully described and illustrated in Circular No. 14 of the Division 
of Agrostology. 

The saltbushes of this country are very numerous in variety and 
often cover extensive areas in the far Western States and Terri- 
tories. Their value to the stockmen of the West is clearly set forth 
in Bulletin No. 13 on the "‘Red Desert of Wyoming and its forage 
resources,'” and a number of both the nal ive and introduced species are 
described in Farmers’ Bulletin No. 108, which is devoted exclusively to 
them. It is only within the last few years that the forage value of tliese 
plants has been recognized in this country, and their importance in 
increasing our forage supply is fully treated of in a paper on “ Forage 
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plants for iilkali soils/' in tlio Yearbook for as already noted. 

It is for reclaiming or rendering valuable for grazing purposes soils 
liiglily impregnated •with alkali that these plants ar(^ esi)eeially use- 
ful. The following is from ilie pax)er just referred to: 

The ‘aaltbushes and salt sages, both introduced and native, have proved to bo of 
value in ad alhali-impregiiated soils. A more extended cultivation of saltbubhes 
is recommended throughout the West, and while trials are being made with the 
Australian species, the native forms, many of them being fully as leafy and hav- 
ing as succulent herbage, should not he overlooked. It is jirobable that quite a 
number of the thirty or more salt sages and saltbushes that grow wild on the 
high plains, mesa-^, and deserts of the West would, if only given an equally favor- 
able opportunity, prove to be as well adapted to cultivation as any of the foreign 
specie*?. As the West is developed the amount of grazing land is each yoar 
decreasing and the extensive areas of alkali-impregnated soils are becom.ng more 
valuable. The increase of these soils in value in the estimation of the Western 
cattle growers will come through the use of saltbushes and other alkali tolerant 
forage plants. 

Through the Division of Agrostology the Dcitartmciit has clis- 
Iribiited the seeds of a number of the native saltbushes and quant i- 
tk\«i of several of the Australian si^eeies, the one receiving the 
most attention being th<* Australian saltbush {Afriplere smiiharcafa). 
Seed of this species was introdu<»ed into this country nearly 
twenty years ago by the California experiment station at Berkeley, 
but it has been only within the last year or two that it has I'eeeived 
any widespread attention. During the present season largo quanti- 
ties of the seed have been distributed by the Secretary of Agriculture 
in regions where this saltbush is likely to x>rove most useful in the 
way of increasing the foiage resources of our country. 

Volunteer expertmenteks.— Much of the ■work done by the Divi- 
sion of Agrostology in testing tlie adaptability of varietu\s to lli<^ pre- 
vailing conditions in difbnvnt sections of the iLTiiilcMl States has been 
caiTi(Hl on in cooperation with farmers and stockmen as well as witli 
a number of State experiment stations. Thes(^ tests or <^xp<*rim<'nts 
have been made chiefly by sending the experinnmters seeds of the 
grasses or forage plants wiiicii liav(‘ been collected or obtained by 
purchase, and re<iuesting that rei^orts be made as to the success or 
failure of the altonii>ls made to grow' them. Nearly ten tlunisand 
packages of seeds, including two hundred and flft3"-fiv<^ varieties, 
have ])eeii sent exit in this w’ay to those expressing their willingness 
or desire* to eooxxuaite with the Division. The reports received on 
account of this method of seed distribution during llie ijast throe 
years have been prepared for publication as Bulletin No. 23, which 
will serve to illustrate very well wdiat can be aecomplished in acquir- 
ing a pi*actical knowledge of grasses and forage plants through volun- 
teer experimentei'S. These exx>eriments have xjroved of great value, 
not only as being the means of finding out the suitability of varieties 
for cultivation in different sections of the country, but also of bringing 
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the work of tlie Divlbion in olosor louoh witlx tlie people wliom it is 
clcsignecl to servo. The results of these tests have shown that many 
of the valuable native grasses adapt themselves r<^adily to cultivation, 
and have also demonstrated the value of some of the newly intro- 
duced varieties, as well as the possibility of a wider cultivation of 
many of those already eoninionl}' grown in the United States. Thus, 
it has been discovered that slender wheat grass and a number of the 
native bromes and blue grasses can be utilized in the formation of 
artificial meadows and ixastures; that other of the wheat grasses, the 
grama grasses, blue grasses, and native fescues may be utilized in 
reclaiming the worn-out rang<^s in the drier sections of the country; 
that smooth, or Hungarian, brome grass, recently introduced from the 
Old World, is a most valuable hay and pasture variety for the drier sec- 
tions of the We.it axid Northwest ; that Australian saltbush, as well as 
a n amber of nativ<^ salt bushes, is well adapted to cultivation on lands 
strongly impregnated with alkali, such as are found in many parts of 
the Routhw(*st; and the experiments now in progress seem likely to 
demonstrate the value of other varieties in certain sections, such as 
oasis alfalfa for the hot, dry Southwest, and Turkestan alfalfa for the 
diy scotions of the Northwest where the climate is colder. 

Some results of avopjc op Division op Agrostology.— The 
Secretary of Agricultui'e, in summing up the work of the Division 
of Agrostology in IdDB, said: 

Through the efforts of this Division we are learning the needs of the several sec- 
tions of the country and the forage problems they have to liXeet. We aro a:c^uir- 
ing a better knowledge of the d.stribution and value of our nati\ e grass s and 
forage plants, as well ab the peculiar conditions of soil and climate best snited to 
their growth. 

The discoveiy of now economic grasses or new and valuable forage 
plants, the adaptability of the native species to cultivation, the intro- 
duction of forage plants into new or untried rc'gioiis, the application of 
species to new or special uses, and the gcnenil difi’nsioii of knowledge 
through publications and correspondence respecting these plants are 
among the important results of the work of the Division. 

Extension of investigations, — Through the Division of Agrostol- 
ogy tlie Secretary of Agrionlturo is working not only to produce more 
and better hay on every acre of meadow land, hut also to preserve or 
improve the great cattle I'anges of the "West and the pasture lands of 
the whole country. In the Repoid of 180 U, the Secretary says: 

The investigations under way in the Gulf-coast region and on the Pacific slope 
ought to bo extended in their scoixe; the work on ran!»e improvement should be 
continued along the present practical lines; the investigations looking toward the 
preservation and improvement of our most valuable native grasses and forage 
plants should be continued; the study of soil and Fand-binding grasses ought to 
be extended to include experiments as to the adaptability of our native sorts to 
practical use for fixing the shifting sands of our coasts and for holding embank- 
ments in place, as v ell as to the introduction of desirable foreign sorts; investi- 
gations relative to the introduction, cultivation, ^nd management ot improved 
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pasturo aul forage crops on worn-out farms of the East should be x^jidertahen; 
tlio c^ucstion of forage crops suitable to alhali sol’s 1^ one of much lmx>ortance to 
certa'n sections of the country, and should receive full and caicful inve‘=^tigation. 

APPLIEO AOnosTOLOOV IN THE STATE AORICULTL li VL EXPEUIMENT si AT IONS. 

Nearly all the State exiierimeiit stations, evei* since tlioir organ i/.a- 
tioix in 1SS7, have given more or less attention to tbo subject of grasses 
and forage idants, and a few of them liave made this a loading feature 
of their work. Among the first to undertake work along these lines 
was the California exx^dment station at Berkeley, and this station, 
xindpr tlie direction of Prof. E. ^Y. Ililgard, has done very muclx to- 
ward the introduction of Taluable forage plants into tliat State by 
the di-stribntlon of seeds of many varieties. Other slations wlxich 
have given special attention to grass and forage-ixlant investigations 
are those in Nebraska, South Dakota, Tennessexb Mississippi, Ala- 
])aiiia, Ohio, Connecticut (StoiTs), Kansas, i\ncliigan, New York, IMin- 
nesota, aixd Massachusetts. 

Over two hundred bxxlletins and reimrls have been issiuM ]>y the 
sevei?al stations on llio subject of grasses and foi‘ago plants — a fact 
which ill itself demonstrates the gi’oat interest lak<ui in llu‘se investi- 
gati(uis and the manifest impoidauco attached to the subject. Some 
of the stations have xmblished descriptive and illustrated grass floiTis 
of th<* Stales in which they are located, which liax^e done much 
toward disseminating a knowledge of grasses and inciting greater 
iiiuu'cst in the imixrovement of forage i*esourees. One of the mo^st com- 
Ijlete and elaborate of those floras is that xmblished hy the Tennessee 
station, in which all the grasses known to occur within llio State 
are illustrated. 

Tlie effect of the grass and forage-plant investigations wliix^h have 
been carried on by the D<^i)artineut of Agriculture dui-ing rec<‘ijt 
years, together with similar inver>tigatioiis at the clitTei’ent State 
exxxeriment stations, is ^een at the x>rescnt time iu th<^ c]iang(^<l nu^th- 
ods of farming that are being xxracticed in many sections of Ilje (coun- 
try. This is well illustrated in the South, where ])ui a few years ago 
it was tliought by many that the better cultivated grasses ami forage 
plants could not be successfully grown. It is also illustrated in the 
imxxroved methods of handling x>?istures and ranges that tiV(} coming 
into i>raetice in many xxarts of the West, and in the greater diversity 
of the grass and forage crops that ai'e grown in almost all sections of 
the country where dairying is a leading industry. 

SCIENTIFIC, OE SYSTEMATIC, AGEOSTOLOQY. 

At the beginning of the centurj^ the nunxber of known North Ameri- 
can grasses barely exceeded one hundred species. These had been 
published chiefly in the works of Linnoeus, Lamax'ck, and Walter* In 
1S03 Michaux X)ublished liis ^*Floi*a Boreali Amoi*icana,’^ in which he 
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describes as new sixty-eiglit species. Michaux\s work was soon fol- 
lowed hy tliose of Persoon, Pursh, Nnttail, Muhlenberg, Elliott, and 
IleanvoiSj in which many new NTorth American species published. 
Beauvois, in his ‘^igrostographue,” undertook to csUiblish a naluml 
aiTiingement of the whole Graminem, with descriptions of tlie g(*uei*a 
then known, together with many new ones, ^sonle uC whieli were Xorth 
American, and the majority of which have since ])een adoihed. 
Between 18:20 and 1850 appeared the great works of Kiinth, Triniiis, 
and Xees von Eseiibeck, in whose writings, especially those of Trinius, 
who confined himself exclusively to gi*asses, many Xorth Am(‘!*ican 
species were published for the first time. It was during this period 
tliat the great American botanists, Drs. John Torrey and Asa Gray, 
did much to advance oiir knowledge of Xorth American plants, and 
many new species of Graminea^ apxmar in their various works. Th(*se 
authors, especially Dr. Gray, whose publications continued until a 
comparatively recent date, made furtlier additions to agrostological 
sci<niee, and their works are essential to the student of grasses to-day. 

Sbnxdel in 1855 i^nblislied the first volume of his ^SSynojxsis Planta- 
riim Glumacearum,” which contains a general enumeration of the 
grasses of all countries, and is the last work in which such an enu- 
meration has been attempted. iUl the older Xorth American species 
are included, and {Steudel describes many new ones, some few of which 
are still retained. 

The Ivnowledge of Southern grasses was greatly advanced hyihe 
publication of Chapman’s Flora of the Southern Vnited Stales" in 
ISrd. Grisebacli, in his Flora of the British West Indies,"’ published 
in 1804, described a number of species which come witliinour sonlhern 
limits, and in Ledebour’s Flora Rossica,"’ which app(^ared in 
many species common in Alaska are x>uhlished tor the first lime. In 
England, General Mnnro was for many years the leading authority on 
grasses, and in this countiy Dr. George Thurher was the court of last 
resort in all x>ertainirig to American grasses. The chief eontrihution 
to agrostology mixde by the former Avas his monograph on the Iribe 
Arundiuariie, and the latter is best known to the stxxdent of grasses 
to-day by Ids coiitrihiition to Brewer and Watson’s Botany of Cali- 
fornia, published in 1880, in Avhich all the species of that State then 
known were fxxlly described. 

A marked impetus Avas given to the stixdy of grasses by English- 
si>eaking students b}" the puhlicatioix of Bentham’s Xoteson grasses,” 
ill 1881, in the Journal of the Linnsean Society. In this Avork the soa"- 
eral tribes and genera are discussed. The classification presented is 
essentially based upon the opinions of General Munro and* finally 
adopted in the third volume of Bentham and Hooker’s Genera Plan- 
tariim,” published in 1883. A work of much interest to the student 
of the grasses of the Southwest is Fournier’s “ Gi^aminea? ’’ in his Enu- 
mei'ation of Mexican xxlants,” published early in the last decade. It is 
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the only "^v^ork especially devoted to the grasses of Mexico, and includes 
many species occurring in the States and Territories bordering that 
country. After the death of General Munro, in 1880, Prof. E. Ilackel, 
of 81. Poelten, Austria, vras at once recognized as tlie highosi aiithority 
on grasses, and his coniribution to tlie great German woik on the 
‘‘Natural families of plants/’ by Engler and Prantl, is ample evi- 
dence of his light to the position. An American translation of this 
work, under the title of "‘The true grasses,” published in 1800, has 
done much to xiromote the study of sj'stematic agrostology in this 
country. It presents in «a clear and concise manner the general fea- 
tures of the grass family, enumerating the best-known economic spe- 
cies, disca&»ing their structure and morphology, and their arrangement 
into tribes and genex’a, thus placing in the hands of the American stu- 
d(mt a manual by which he is enabled to classify any grass wliich may 
come into his hand, and mat exdaily assisting the systematic stud}’' of 
grasses, which now forms sxicli an important feature in the cuxTiculum 
of neaidy all our agricultural colleges. 

In 1880 IIaek<d jxublished an extensive monograph of tlie Aixdro- 
pogoneje, in which all the Noilh American species of that tribe then 
known are fully descidbed, a few of which are presented as new to 
science. The system of classification of the tribes and genera of the 
Graininem presented Ixy Ilackel in his “ True grasses,” and now gen- 
erally adopted in this country, was much modified by Baillon in his 

Monographie des Graminees,” published in Paris in 1803. This is 
the latest general treatmexxt of the grass family as a whole that is of 
special interest to the student of American grasses. In this work not 
only is there a decided modification in the limitation and arrange- 
ment of th<^ tribes and genera fi’om that proposed by Bcntham and by 
Ilaekid, but an attempt is made to adopt the inoi‘o advanced system 
of nomenclature. 

Four years ago, in 1800, Prof W. J. Beal, of the Michigan Agricul- 
tural College, published the second volume of his vork on the 
“Grasses of North America,” whei‘ein ax'e brought togi^tlier tor tlie 
first time descriptions of all the North Ameri<*an species known to 
tlie author. He enumerates over one thousand three hundred species, 
including many from Mexico and Central AnnuMca, with full descrip- 
tions. No other single publication covers the same extended field. 

SYSTEM VTIC AGROSTOLOGY lA THE DEPARTMENT OP AGRIGXJLTTJRE. 

While the Dexxartment of Agriculture has always been more or less 
active in promoting the intei’ests of applied agrostology, it has in 
later years been hardly less energetic in advancing scientific knowl- 
edge of grasses and developing a wider interest on systematic lines. 
Immediately following the publication of the third volume of Bentham 
and Hooker’s “Genex^a Plantarum,” already referred to, Dr. George 
Vasey, then Botanist of the Department, published as a special report 
a list of the grasses of the United States, together with a synopsis of 
the tribes and genera, which were chiefly translated from Bentlxain 
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and Hooker's work. Two years later, in 1885, a revised and somewhat 
enlarged edition of this list was iiublished under the title of ‘‘A 
descriptive catalogue of the grasses of the United Slates."’ This work 
included many economic notes, and was prepared with tlie Anew of 
assisting both the scientific student and the farmer, between the 
years 1891 and 1893 the Department published two volumes prepared 
by Dr. Vasey, containing descriptions and full lithographic plates of 
two hundred species of grasses belonging to the region of the Smitli- 
Avest and the Pacific slope. The illustrations in this Avork are for the 
most part excellent and the deserii^tions are very full. The plan 
adopted is not unlike tliat of Trinius’s ^Hcones,” and it is a matter of 
regret that the work could not have been continued until all of the 
American species were illustrated in the same manner. In 1892 Dr. 
Vasey published as Part I to Vol. Ill of the ^^Contributions from 
the U. S. National Herbarium” Avliat he designated as Part I of 
a “Monograph of the grasses of the United Slates.” Following the 
classification of Prof. Edward Hackel this part contains descriptions 
of all the North American species of grasses known to IheAATiter 
through the subtribe Phleoidese in the soA’enth tribe Agrostidoa}. At 
the time of his death (March 4., 1893), Dr. Vasey had prepared the manu- 
scri])t of a considei’able portion of the second part of this monograph, 
but the A^ork in the form in wiiich it then appeared has not been con- 
tinued. During the years between 1S81 and 1893 Dr. Vasey published 
many new species of North American grasses, not only in the bulletins 
issued by the Department, but in the leading botanical journals and 
in the proceedings of scientific societies. The total number of species 
publislicd by him betAveeii 1885 and the lime of liis death Avas one 
hundred, and nearly as many new Amrietios. 

Since the establishment of the Division of Agrostology in 1895, sys- 
tematic Avork on grasses has been continued ]>y the Agrostologisl and 
his assistants. Papers Avhich may be classed as belonging to sys- 
tematic agrostology huA^e been xjublished in biilletiiis Nos. 4, 7, 8, 11, 
17, 18, 19, and in Oircuhirs Nos. 9, 10, 15, 10, and 19 of the Dhdsion. 
Circular No. 15, published Jul}' 14, relates to “Recent additions to 
systematic agrostology,” Avhile the other cii^culars referred to contain 
chiefly descriptions of new species. Under the general title “ Studies 
on American grasses,” to Avhich Bulletins Nos. 4, 8, 11, and 18 belong, 
there haAX^ been published rcAusions of certain North American genera 
and euumeratioiirt of species collected in the little-known regions, and 
a large number of species presumably new haA^e been described. In 
Bulletin No. 19 there was published a \'ery carefully prepared paper 
on the structure of the seeds of grasses, the investigations being made 
largely Avith the aucav of establishing a basis of classification upon 
the Caryopsis. Six hundred and twenty-scA-en North American grasses 
are figured aud described in Bulletins Nos. 7 and 17. The illustra- 
tions in these two bulletins are all drawn from original material and 
form a pari of a series Avhich, Avhen comphde, Avill illustrate all of our 
North American grasses. The Agrostologist has also published in 
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botanicral journals aud in proceedings of scientific societies niaiiy 
li'ipers bearing on the sulijeet of systematic agrostology, notalsly 
among these may be mentioned ‘^^Noteson lh(^ grasses in the Bern- 
iuirdi Herbarium, collected by Thaddeiis and descnlxMl by 

J. S. Presl/’ published in the Tenth Annual Ileport of the Mis-onri 
Bolanieal Gardens. This paper is illustrated liy fifty-four ]>late>, 
dra^\n from the types of species described by Presl in ‘''Reli<[uije 
llaenkean^e.” In these various papers and in the iniblications of the 
Di\ ision, the Agrosrologist has during the last five years iiublished 
one Iinndred and twenty-five species and thii-ty-threo varieties. 

A good liorbarium or collection of grasses forms an essential i^ari — 
I*., in fact, the basis of all work in systematic agrostology. 'Ihie 
Division of Agrostology, since its organization, has been steadily at 
work building up an herbarium of grasses, until noAv the collection 
numbers nearly thirty-five thousand mounted sheets of specimeus, 
UKjre tlmn twTuity-five thousand of which have been added during 1 
past five years. This collection, wliieh forms no inconsideralGe part 
of the groat NTalional Ilerbaiium located in ^Vashinglon Cit>, is 
e-^x^ecially valuable, not only on account of its richness in North 
^immhean species, but also on account of its containing t*. great nnuiy 
tyi)es of the species jDublished in recent years. 

SYSTEMATIC AGEOSTOLOaY IN THE STATE AORICULTUEAL EXPERiaiENT ST Al IONS, 

It is believed that the work of the Department of Agriculture in 
tlie way of scientific investigation of grasses has done much to di^vcdox) 
similar lines of wwk in the agricultural experiment stations, hhie 
work at these stations, in order to meet the demands of the ])or)])le, 
must of necessity bo more along the lines of ap[died agro^tcjl )gy. 
Several of the stations have, however, xmblished descrix)1 iom of Ihe 
grasses of the States in which they are located. In 1 HO-t tlie Tiui n(‘s-.(‘e 
Agricultural Experiment Station published a bulletiu in which all 
the knowm to occur wdtliin (he State wvre fully described and 

illustrated. This w^ork contained keys of analysis to tlie trilx^s and 
genera, and in the larger genera to the sxmeies also. Less fully illus- 
trated descrii)tive bulletins hav'e been published by several other 
stations, but comx^aratively little original work has been done by any 
of them along systematic lines. The Division lias lent material aid to 
this \vork, not only through its several publications, but by the dis- 
tribution of many thousands of named sx^ecimens of grasses to tliose 
agricultural experiment stations. As illustrating the attention now 
paid to sj'^stematic agrostology and the rapid progress being made in 
this branch of the subject, it may be stated that during the last five 
years three hundred and seventy-four new" species of North American 
grasses and one hundred and sixty-six new varieties have been x>Rt)- 
lished. 



PSOCiEESS OP KOAB BUILDING IN THE UNITED STATES. 

By MAUilTCE O. Eldridge, 

Acting Dl^'ecior of the Office of Public Poad Inquiries, 

IKTRODUCTIOX. 

Tlie history of road building in the United Slates par«allels in but 
few j)articulars the road history of the oilier great cirilized nationb of 
the world, and in many respects our highways bear but slight resem- 
blaneo to those of the older countries. There is little doubt that liad 
the first settlers arrived in this countiy when the Eoman Enii>ire was 
at the zenith of its glory our Republic would now be liouiid together 
with a perfect system of magnilieently constructed highways, but 
V lien America was settled by the English, in tlie early part of the 
seventeenth century, the mother country was still using those systems 
in road building which it had inherited from the dark ages. 

The Britons neglected the roads wdiich had been made ]>y the 
Romans_ and, failing to build new ones, their country for centuries 
was provided with only bridle paths, or at most with narrow highways 
for small carts. These highways were, except in dry weather, practi- 
cally impassable, and in the sparsely settled districts nuieh of the 
travel liars'" lie carried on ]>y means of x>uek animals. The idea of a 
central conli‘oi of road systems, which is the only moans by A^hich any 
extended work in tliis diiMTlion has over been a^*complished, had died 
out in the middle ages and had not at lliis tinio hoen revived. For 
those reasons the traditions relative to the const ruction and manage- 
ment of roads wliieh followed the first setthu*s to this (^oixntry 
l^ractically valiieh^ss. 

KOAD METITODS OS' THE FIRST SETTLERS. 

The first settlements in the United States were naturally located 
along tlie seashore and upon the banks of navigable streams. Narrow 
and mysterious Indian trails led from the settlements along the coast 
to the interior, and aside from an occasional rude iialh beside some 
stream or along the coast, these were the only lines of communication 
up to the end of the seventeenth century. Indeed, for a century after 
the settlement at Pljunouth Rock there were few roads in this country 
over which goods or passengers could bo trau&i)orted in wagons or 
carriages. 

The little traffic and intercourse that were carried on between the 
settlements was maintained x^rincipally by boats or by horsemen or 

3G7 
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pack t 3 raiTit 5 over the obscure Indian trails. A sysleinatic' allempt at 
road ]>mldinj>’\vas then, of course, impossibio, owing to the criuh^ slate 
of society and the sj)arso population. Soon there was an (^agorness to 
penetrate the vast wikhu^ness of the interior and coiiiinumi(*a1v" wuli 
settlers in other regions by shorter routes than those alfori U*d hy the 
winding streams. Acting upon this imi)ulse, the pioneer blaz(Kl liis 
way through the forests and brambles. He made linnporary bridges 
over the streams by felling largo trees across them, and threw brush 
and poles over the boggy places in his bridle paths. Witii the steady 
iiK*reasc in wealth and poi3ulation, this ^‘i)aek-tiMin era’’’ in road 
building was gradually superseded by original tracdcways or widened 
trails and then by wagon I’oads, but without any attempt at improve- 
ment. Another centiiiy elapsed before anything like improved high- 
waj'S was established outside th(‘ east<u*ii coast disi ricts, and it as 
not until the beginning of the present century that there wen^ any 
well-built roads in the rural eommTinities. 

ONE OF THE EARLIEST ROADS IN THE UNITED STATES. 

The first great American road which the historian tells anytliing 
about was laid out in 1711, and ran from Now York to Philadelphia. 
Its antiquity, and the fact that it connected thcj-o two cities, gave to 
it the name ‘’The Old York Road.” The opening of roads was an 
important affair in those daj’s; money Avas more scarce ihau it is now, 
and doubtless it was more of an undertaking to construct roads than 
it is to build the raihA'ays of to-day. By studying the history of the 
Old York Road we at once realize the potency of the adage that "‘the 
history of roads is the history of civilization/’ The Indian trail, the 
bhized trees, and the footpath, followed by the bridle roa<l for p<ick 
trains, and then the rough roads fox' cai'ts and wagons, wliich were 
subsequently graded and ixaved, making a more easy means of trans- 
portation, are all stepping stones to higher degre<vs of civilization/ 

FORCED-LABOR SYSTEM AND ROADS OP THE EAiiLV COLONISTS. 

In the early colonial days the roads were at fir.^t built and main- 
tained principally by the use of volunteer aid or free lalmr. Each 
tOAvn or settlement had Avhat was called a village green,” and in this 
open place the citizens assembled to discuss matters of public import. 
At these meetings the care of the poor, the infirm, the deaf mutes, 
etc., was discussed; the opening of new and the maintenance of the old 
roads were also among the most interesting subjects of dis<Hissiou. 
Tlxe citizens would here offer their services free of charge to the com- 
munity or town for building or maintaining the roads running through 
or by their lands. These offei's to maintain the roads free of charge 
soon became so limite<l, however, that the towns were forced 1o pass 

* The York Road Old and the New Pox Chase and Bustileton, by S. P. Hotchkin. 
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ordiutineos compelling all able-bodied men to ‘Svork the road ’’ a 
spe<dfied number of daj'S, or in lieu of such labor to jjay a money tax 
to ilie patliniavster or road overseer. It is (^asy to trace progress in all 
those matters which w<u*e discussed on tin* village green ” sav<‘ one, 
and tluit is the ‘^forced-lalmr” system of working roads, which exists 
in most of t.h<^ States to this day. 

The following extract, relating to the early metliods of locating 
and building roads, is copied from a letter dated November 30, 1785, 
written by (reorgo Washington to Patrick Henry, then governor of 
Virginia: 

Do you not think, my dear sir, that the credit, the saving, and con venience of this 
country all require that our great roads leading from one place to another should 
he straightened, shortened, and established by law, and the power in the county 
courts to alter them be withdrawn? To me these things seem indispensably 
necessary, and it is my oi)iuion they wdll take place in time. The longer, there- 
foie, they are delayed, the more people will be injured by the alterations when 
they happen. It is equally clear to me that, ijutting the lowest valuation upon 
the labor of the people who work upon the roads under the existing law and the 
customs of the present day, the repairs of them by way of contract, to be paid by 
an assessment on a certain district, until the period shall arrive when turnpikes 
may with propriety be established, would be infinitely less burthensome to the 
community than the present mode. In this case the contractor would meet no 
fvivor: every man in the d strict would give information of neglects; whereas 
negligence under the present system is winked at by the only x^eople who know 
ibe i>articiilars or can inform against the overseers, for strangers had rather 
encounter the inconvenience of bad roads than the trouble of an information, and 
go away prejudiced against the country for the polity of it.* 

This system of "‘working out*’ the lax was as unsalisfuetory in the 
days of AVashingtoii as it is now. Much delay and inconvenience 
wqis caused by the deidorable condition of tbe main roads. The ruts 
were deep, tlic hills steep and full of gullies, and wlien stagecoaches 
were first used travelers w^cro often compelled to get out and assist 
tin' driver in pulling the vehicle out of the mud. Even the I'oads run- 
ning out of the large cities and towns were no exception to the general 
rule; they wore often in such wretched condition that passage was 
render<Hl <lijLliciilt and sometimes dangerous. It was no uncommon 
sight to see the horses floundering in mud up to their hauneheKS. 

Yin*k road, running out of Philadelphia, was a quagmire of black 
mud for nine mouths of the year, and on this road long linos of wagons 
were every day to be met with drawn up near Logan’s Hill, where tlie 
wagoners unhitclied their k^ams to assist eacli other in inilling through 
the deep sloughs. StickKS or rails were often stuck up to warn trav- 
elers out of tlie quicksand or mud holes, and the fences were soniotimes 
pulled dowui in order to permit passage through the adjacent fields.® 

In 1700 tlie worst road in the country was said to bo the one from 
Elkton, Md., to the Susquehanna Ferry, It was so uneven and full 

* Writings of Washington, Yol. XII, edited by J. Sparks. 

® Watson s Annals of Philadelphia and Pennsylvania in the Olden Times, 
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of liolos llial stagecoaeii paswseiigers \v<‘i‘e rcHpiesled I)}- the 

driver to loan out the side of the coach to i^nwnt hcing ov(‘r[xn‘n<KL 
‘‘Xow, gentlemen,” he would say, “to the right '‘Now, gvmtionuui, 
to the loft.” ^ 

INAUGURATION OF TURNPIKE ROADS BY" (TlVRTEJtED ('OYIPaNIU.S. 

The making of turniiike roads by chartered companies was iiiaiigu- 
rated in the last quarter of the eighteenth century with the advam^e 
of populatioxi to the AYest. State and national charters were giY<ui lo 
man;v lurnixike companies, which at first yielded lax'go profits to cap- 
italists. The establishment of turnpikes and the iiiainlen*in(*e (d‘ 
them l)y toll, however, efCected but little iniprovcnient in the geuer«d 
system, and the tax imposed upon those who were eompelled to use 
man\ of these roads was not paid without protest. 

THE ATILT tERNISS TLRNPIKE. 

Tlie lYihh^rness Turnpike Avas the name of one of the earliest of 
these roads. From tlio Shenandoah Valley, in Virginia, it follow<Kl for 
some distaiic{‘ the Holstou River; thence it crossed the Alleghtoiy 
Mountains at Oumberland Gap to central Kentucky. T'his route 
AAas opened at first for pack trains, but afterwards was so iniiiroved 
that it became the main road for Avagon trains from Virginia to the 
Talley of t he Ohio. A large commerce was carried on between Virginia 
and the West ovqt this highway, and it proved very advanlageous to 
Kentucky and adjacent States in their early settlement and develop 
iiiont. During the first decade of this century the Wilderness Turn- 
pike was the best highway south of the Potomac River; but soon tlie 
trafiie began to decrease and the revenues became so limited lliat it 
was neglected. For years, liowever, the tollgates were maintained 
and travelers Avere required to pay a toll of on passing llu' gales, 
which were 70 miles apart, although tools frccpicntly had tol)rn*arned 
in the vehude Avith Avhich to repair the portions of the road that Avere 
impassable.® 

THE PHILADELPHIA-LAXOASTER TURNPIKi:. 

The desire to speculate in those days was as great as it is uoaa^, and 
such Avere the profits of some of these roads that; they Avere often the 
subject of speculation. A notable example of this is shown by the 
organization of a company in 1702 to build a turnpike from Phila- 
delphia to Lancaster, Pa., a distance of 60 miles. The charier was 
secured, and in ten days 2,275 subscribers made application for stock. 
As this was more than the law allowed, the names Avere placed in a 
lottery wheel and GOO were draAvn; Avith these subscriptions the Avork 
began. The road builders of that day kneAV little or nothing regarding 

» History of the People of the United States. 

S. Shaler, American Highways, pp, 19 and 93. 
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the <^()iihtrueUoii oC highvMiys, imd the inistLiki^s luadc oji this occa- 
sion langlit them some valuable lessons. The land wa-» condemned, 
the lre<\s felled, and the ]‘oadbed pi*epamh The largesi stones that 
could 1)0 found were dumped upon it for a foundation, and upon tliis 
colossal base earth and gravid wore spread; thou the work was d(‘clar<^d 
couiijlotc*; but V hen the washing rains came deep holes appean*d on 
every hand, sharp stones protruded from the surfa(*e, and tlie horses 
re<-ei ved scratched and broken limbs as they san k between tlu^ bowlders 
up 1 o their knees. The gigantic error of the road l>iiilder was t lien made 
plain. Indignation meetings were held, at wliicli the turnpike com- 
pany was condemned and the legislature blamed for giving tlic idiar- 
ter. Had it not been for an Englishman who offered to rebuild the 
turnx)ike on the macadam x>lan, as he had seen roads built in the old 
country, improved road construction would hare received a severe 
blow. The Englishman's proposition was accepted by the company, 
and he was successful in eomjiletmg the Lancaster and Philadelphia 
turnpike road, which was then declared to be ‘Hlie best piec'C of higlx- 
way in the United States — a masterpiece of its kind.” ^ 

ERA OF SPECULATION AND RESTORATION OP FORCED-LABOR SySTE3r. 

The success of the Liincaster x>ike encouraged road building every- 
where, and before the iirst decade of the new century had elapsed 
many of the well-settled States were voting money, setting apart rev- 
enues derived from the sale of public lands, and establishing lotteries 
to build turuxukes between x>rosi>crous towns in the East and to the 
frontier. The prosxx^ct of increasing their land values by the Imild- 
ing of good roads and the fascination of receiving largo dindcnds from 
investments induced many i)eoi>le to risk their all ux>on these schemes. 
f>peciilation was rife in the land, turnpike building rapidly becamd' 
the rage, and in a few years a sum almost as largo as the x^ublic debt 
at the close of the Revolution was invested by the people in turnpike 
vt'ntures. By 1811 over 317 pikes had been chartered in New York 
and in the New England States, their total length being 4,500 miles 
and their combined capital over 17,500,000. Hundreds of miles of 
Xmblic turnpikes® were constructed in New York and in some of the 
■\Yestcrn States with thick, wide boards or planks, and for a few years 
it was thought that this method would supersede all others. While 
the x>lauks lasted the roads wex*e good; but the boards decayed very 
rax>idiy, and for this reason the method, i^roving unsuccessful, was 

^ History of the People of the United States, Vol. IT, p. 554. 

- The term ** turnpike ” is of medieval origin, having been first used in England 
to de^gnate a graded road, for the use of which travelers were expected to pay 
toll, A pike across the road indicated a tollgate, where the traveler was required 
to stop before proceeding on his journey. After he had paid the fees the pike 
was turned and he was allowed to go on his way. “ Turnpike has now come to 
mean any public highway constructed of stone or gravel. As a rule, however, the 
term is only applied to a toll road or one upon which formerly toil was collectSP^ 
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gradually abaiidouecL Ex(*ept for a few bhort stretches in the New 
England and the Southern States, the toll system also proved uubU(»- 
cessfiil, and many of the companies lost money. Some surrendered 
their charters and others were bought out by the States or coiinti(*s. 
The turnpike system was gradually superseded by the ix^st oration of 
the ^‘forced-labor” system, explained else where, and until within tlie 
last few years this method was universally followed, each county 
taking care of its own highways. The States exercised no supervision 
whatever, and skilled road builders or road engineers were iiiiheaid 
of. The “forced-labor” system was borrowed by our ancestors from 
the dark ages, and is not unlike the “militia” system adopted m 
Kentucky and a few other Southern States 

NATIONAL HIGHWAYS. 

Early in the present century, with the movement started in England 
by Telford and Macadam in favor of broken-stone roads, the impor- 
tance of improved roads for military, postal, and commercial purposes 
began to be widely appreciated. Road reform assumed such propor- 
tions that it was advocated by many of the great patriots of the day; 
indeed, the movement waxed so strong in this eouiitiy that it boeamo 
one of the leading questions of national politics, and was supported 
by such statesmen as Thomas Jefferson, John C. Calhoun, and Henry 
Clay. Next to the tariff, it was one of llu^ most important subjects 
under consideration in Congress. 

Those who believed in a liberal construction of the Oonstituiion 
were favorable to the building of roads by the General Government, 
while the strict constructionists denied the power of the Government 
bp spend money for any such internal improvements. During Presj- 
aent Jefferson’s second term the bill admitting Ohio as a State, passed 
April BO, 1803, contained a provision setting apart J per <*eTit of the 
net proceeds from the sale of public lands in that State to the build- 
ing of public roads leading from the navigable watois emptying into 
the Atlantic to and through the State of Ohio— 3 per cent for road mak- 
ing within the State and 2 per cent for highwa>s outside the State. 
Sndh roads were to be laid out under the authority of Congress and 
with the consent of the States through which they would pass. 

THE CUMBERLAND ROAD, 

In 1806 the sale of public lands in Ohio had amounted to over 
f8<|),0OO, and after some discussion in both Houses of Congress a 
appropriating 130, OCX) was passed. The construction of the so-cidlecl 
Chhlberland road was then begun. Prom Cumberland^ it was 
through southwestern Pennsylvania and over the 
liphhtains to the Ohio at Wheeling, W. Va., and then on tO'Mrf^hls, 
It wjia eonsirtteted after th.® prineipJes advocated by iMirord 
itEid Haeada^, and, was so well built that it is yet a good road, although 
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Fig 1 —Th:: Big Crossing on the Old Cumberland Road Summerville Pa 
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it has hinco passed into the hands of the Stales in which it is located, 
and ])tis not been systematically repaired for years. (PL XIII ) This 
road was well described by a writer in 1879, as follows: 

It was excellently maciulamized; the rivers and creeks wore spanned hy stone 
bridges; the distances wore indexed by iron mileposts, and the tollhouses supplied 
with strong iron gates. Its projector and chiot supporter was Henry Clay, whose 
sexwices in its behalf aro comniemoraled by a monument near Wheeling. There 
were somotuiies twenty gaily painted four horse coaches each way daily. The 
cattle and sheep, were never out of sight. The canvas-covered wagons were drawn 
by SIX to twelve horses. Within a mile of the load the country was a wilderness, 
but on the highway the traffic was as dense as in the main street of a large town. 
Ten miles an hour is said to ha\e been the usual speed lor coaches, but between 
Hagerstown and Frederick they were claimed to have made 20 miles in two hours. 
These coaches finally ceased running in 1853. There were also through freight 
wagons from Baltimore to Wheeling which carried 10 tons They were drawn by 
twelve horses, and their rear wheels were 10 feet high. 

From Cumberland to Baltimore the road, or a largo part of it, was built by cer- 
tain banks of Maryland, which were rechartered in 1810 on condition that they 
should complete the work. So far from being a burden to them, it proved to he a 
most lucrative property for many years, yielding as much as 20 per cent, and it is 
only of late years that it has yielded no more than 2 or 3 per cent. The part built 
by the Federal Government was transferred to Maryland some time ago, and the 
tdUs became a political perquisite, but within the past year it has been acquired 
by the counties of Allegany and Garrett, which have made it free. 

From JBIG to 1816 six appropriations, amounting to $680,000, wei^ 
made by Congress for continuing tke work on this road 

PROPOSITION IN CONGRESS FOR A NATIONAL SYSTEM OP ROADS. 

In 1817 John 0. Calhoun, Henry Cla^^ and others favored the crea- 
tion of a new fund for internal improvements. A bill was introduced 
ih the House of Representatives by Mr. Calhoun to set aside for roads 
and canals the bonus and dividends received by the United States 
from its newly chartered national hanks. In supporting this measure 
Mr. Calhoun, although a stanch believer in the dbetrino of State 
rights, delivered a speech before the House in which he thus expressed 
himself: 

Let it not 1, e said that internal improvements ihay be wholly left to tb© enter-- 
piise ot the States and of inditiduals. I know that muck may Justly be expected 
to be done by them; but in a country so new and so extensive as oars there Is 
room enough for all, the General and State governments and individttids^ to exert 
their resources. Many of the improvements contemplated are on too great a scale 
for the resources of States or of individuals, and many of such a nature that the 
rival jealousy of the State, if left alone, might prevent. They require the 
resources and general superintendence of the Government to effect and complete 
them. 

But there are higher and more powerful considerations why Congress 
•take charge of this subject. If we were only to consider the pecuniary . 

of a good system of roads and canals, it might indeed admit of some doubt ■ 

they ought not to be left wholly to individual exertions; but when to ^5 

aider how intimately the strength and political prosperity of tM 
connected with this subject, we find the most urgent reasons 
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onr resources to tlioni. Good roads and canals, judiciously laid out, are tlio proper 
remedy. Let us, then, bind the Republic together with a perfect system of roads 
and canals. 

The first great object is to perfect the communication from Marne to Louisiana. 
This may bo fairly considered as the principal aitery of the whole s} stem. The 
next is the connect on of the lakes with the Hudson River. The next ob.iect of 
(.liiet importance is to connect all the great commei'Cial i oints on the Atlantic with 
the Western States, and, finally, to perfect the intercourse between the Wt sfc and 
New Orleans. There are othei*s, no doubt, of great importance which will icceive 
the aid of the Government. The fund proposed to Le set apai t in this bill is about 
§0')0,00a a year, which is doubtless loo small to effect such great objects of itself, 
but it w ill bo a good beginning. Every portion of the community— the farmer, 
the mechanic, and the merchant— will feel its good effects; and, what is of greit- 
est importance, the strength ol the community will be greatly augmented and its 
political i)rosperity rendered nioro secure. 

Henry also sx)olce in fa\or of the proposed act, particularly iu 
reference to its constitutional merits, but the House amended and 
passed it in such a manner as to enable the States to prosecute the 
work under the super\ ision of the National Government, and in this 
f(u‘m it passed the Senate. On March 13, 1817, President IMonroo 
vetoed this hill on the ground that he believed it to ])e unconstitu- 
tional, even though its xmovisioiis wore agreed to by the States. An 
attemiit was made to pass it over the President’s head, but failed <;f 
the nccessaiy two-thirds majority. 

CONGRESSIONAL ACTION REGARDING ROAD BUILDING. 

Ppon the defeat of the bill for a national system of roads and for 
the funds for the same, Congress retuimod to its former method of 
providing for road building from funds derived from sale of i)u])lic 
lands. 111 Ibll, 5 per cent of the net proceeds of the sales of i>ublie 
lands in Louisiana were, as in the ease of Ohio, given to that State 
for the building of roads and levees, in ISIG the same pereenlage (if 
a similar fund was given to Indiana for roads and <*anals, and in 1817 
a like sum was given to Mississiiipi for this purpose. In 1818, 2 per 
cent of a similar fund was given to Illinois Cor roads leading to that 
State; in 1819, 5 iier cent to Alabama; in 1820, 5 per cent to Missouri, 
ami in 181:5, 5 per cent to Iowa. In the meantime the annual appro- 
priations for the Cumberland road, of sums to bo reidaced from the 
funds thus set aside in the States through which it passed, were con- 
tinued. For the fiscal year 1819 over half a million was donated, and 
on May 25, 1838, the last appropriation, amounting to $150,000, wan 
made, the sum total being about $7,000,000. 

While the Cumberland road was being built twelve other groat 
national highways were laid out in the States and Territories, making 
what was then regarded a complete system of roads, and more or loss 
work was done in opening and constructing them. Congress pro- 
vided in 1800 for a road from the frontier of Georgia, leading toward 
New Orleans, La., and one from Nashville, Tenn., to Natchez, Miss. 
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From ISOO to 1838 a total o£ 81,000,000 tos apx)i*opriato(l by Congress 
for j oacls in various places, and of this sum S:200,000 was used in Flor- 
ida; *^280,000 was exi)eiided for a road from Chicago, 111., to Detroit, 
IMieli., and other points; $200,000 was also used toward the eoiistrnc- 
tion of a road from Memphis, Teiin., to the St. Francis River, in 
A rhansas. In addition 1 o the appropriations above ment iuned, grants 
OL land liave been made from time to time by the States to aid in the 
work, and the labor of United States troops has been oeeasioiially 
employed. 

In 1822 the regular appropriation for the Cumberland road was 
V(^loed by President Monroe, and in 1830 the Maysville and Lexington 
turnpike bill, authorizing a Government siibscriiDtion to the stock of 
a turnx>ike company in Kentucky, was passed by Congress, but was 
vetoed l^y President Jackson. 

Tlio monetary crisis of 1837 put a damper on all projects requiring 
largo Government expenditures, and from that time to 1854 only a 
few small appropriations w^ere made. Another period of activity 
tlion began and lasted until the civil war, during which time over 
$1,000,000 was laid out chiefly on roads in the Xerritories. From that 
time to this only a few military roads have been made, and of late 
3^oars nothing has been done in the way of national aid, save the build- 
ing of roads in the District of Columbia, in national cemeteries, and 
on reservations. 

INTRODUCTION AND DEVELOPMENT OF STEAM RAILROADS. 

The work of building national highways, it will be observed from 
the foregoing, progressed but slowly, and before much had been 
accomplished in this direction steam railroads vrere inirodxiced. It 
was seen at once that this form of transportation would be far superior 
to the old method, and many people believed that railroads would 
eventually do away with the need of public highways. The national 
highways were, therefore, abandoned, and for several decades there- 
after the public roads were almost completely neglected, while private 
cai>:tal undertook the construction of railroads. 

The railroad had its birth in the United States on the Foui’th of 
July, 1828. On that day the ceremony of breaking ground for the 
Biiltimoro and Ohio Railroad was performed by Hon. Charles Carroll, 
who wa » at that time the onl}^ surviving signer of the Declaration of 
Independence. From the small section that was operated at lirst by 
horse i>ower has grown a system which places this country in the front 
rank in the character and extent of its railroads. 

Tlio mania for building raihoads soon began to spread; speculators 
again came to the front, as they had done when turnpike building 
was so popular. Railway lines were projected which, had they all 
been built, would have far surpassed the number now in actual opersr 
tion. Seven years after the commencement of the eonstruetion of 
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tlio Baltimore anti Ohio, o\er 1,000 miles of railroads in opera- 
tion in the United States, and to-day they penetrate nearly every sec- 
tion of onr land. 

Thus, the rapid development and extension of railways lias, to a 
large extent, monopolized the thoughts, energies, and finances of llie 
l^eople, and tended to exeliuh* consideration of the no less important 
source of national development, the xniblic highways. 

There must, however, he a limit to the huilding of railroads. With 
all our railroads, the transportation problem has not yet been solved. 
Indeed, the building of so many railroads has made it more neces- 
sary than over that the primary means of transportation, the eouiitiy 
road, should be improved. Ninel 3 "-nine per cent of all the eomiueree 
of the United States which is transimrted by steam is carried f(jr ^ome 
distance over the x>iiblic tliorouuhfares, and '‘it costs as iniu^h in 
some cases to haul goods to or from the railway station over <*oun- 
try 3 *oad as it docs to transport by sleam the same amount of goods 
from ocean to ocean or from cmitmont to continent.” 

DIFPICWH^TIFS OP TRANSPORTATION AND OF TJ^AVEL 

For many years after the introduction of railroads so little attemion 
was given to the consiruelion and mainteiuiuco of the iiublie high- 
ways that their (*ondition in most iilaees became even more dei)l()r<iblo 
than ever. The local roads as well as the interstate turnpikCwS ])e<‘amo 
piwtically impassiible. As an illustration of these conditions the 
following facts are cited: 

When agricultural machinery began to be manufactured at Walnut 
Grcn'^e, Va., great difficulty was experienced in procuring some of the 
material which ha<l to be brought from a dibtance. Neither was it 
easy, when the machines were once manufactured, to get them to 
market. Sickles were made 40 miles away, but as there were no 
t*oa>ds and but fetx^highways tit for wagons, the blades, (> feet long, 
had to be carried on hoi*scback, It was soon realized that while renp- 
em were luxuries in Virginia and the East, they wore a noceB$ii 3 >' hi 
Ohio and Illinois and on the plains of the great West. When tt 
discovered that the West was the natural market for thc$d 
tural machines, the next and most difficult quesi ion was that Of get- 
ting them there. The question Avas finally solved by shipping the 
consignment, in 1844, by Avagon trains from Walnut Grove to 
^OOttsvllIe, Va., then doAvn the canal to Eichmond, thence by Avater 
down the James BWer Into the Atlantic and around Florida into the 
Gull of Mexico, thence by way of New Orleans up the Missiwssippi and 
GWb rivers to Cincinnati, Ohlo#^ 

When Charles Dickens visited America in 1842 li^ had 
fe> travel by stagecoach from Cleveland t6 Sandiilfey, Ohio. Uis 

of AcMevemmi^ Invent by }r. 
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Plate XIV. 



Fig 2— Finishing Touches to the Sample Road Built at Hot Springs, Va., under 
THE Auspices of the Office of Public Road Inquiries of the Department of 
Agriculture. 
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description of part of Huh journey can l)o used liere to good purpose in 
describing the condition of nuiny of the public roads of that day: 

At ono time we were all flung together in a heap at the bottom of the coach, 
and at another we were crushing our heads against the roof. Kow, the coach was 
lying on the tails of the two wheelers; and now it was rearing ux> in the air in a 
frantic state, with all four horses standing on the top of an unsurmountable emi- 
nence. ^ The drivers on these roads, "who certainly got over the ground 

in a manner which is (inite miraculous, so twist and turn tho team about in for- 
cing a passage, corkscrew fashion, through the bogs and swamps, that it was quite 
a common circumstance on looking out of the window to see the coachman wWh 
tho end-s of a pair of reins in his hands, apparently driving nothing, or playing at 
horses, and the leadeis staring unexpectedly at one from the back of the coacli, 
as if they had some idea of getting up behind. A great portion of the way was 
over what is called a corduroy road, which is made by throwing trunks of tree^ 
into a marsh and leaving them to settle there. The very slightest of the jolts 
with which the ponderous carriage fell from log to log was enough, it seemed, to 
have dislocated all the bones in the human body. It would be impossible to expe- 
rience a similar set of sensations in any other circumstances, unless, perhajis, in 
attempting to go up to th3 top of St. Paul's in an omnibus. Hever, never once 
that day was the coach in any position, attitude, or kind of motion to which we 
are accustomed in coaches, hTever did it make the smallest approach to one's 
exxierience of the proceedings of any sort of vehicle that goes on wheels. 

Tlib debcription also serves to illustrate the condition of the country 
roads, except in a few wealthy communities, twenty or twenty-five 
years ago. Kentucky was famous for her fine roads a generation ago. 
Even before the Eastern States had made any decided progress in this 
direction the State of Kentucky aided the construction of turnpikes 
by hargo county and State appropriations. Few States have been 
more liberal in promoting the building of better highways than Ken- 
tucky. The wretched condition of the country roads as well as the 
ever-increasing need for better ones did not, however, begin to attract 
widespread attention until something over ten years ago, but, although 
tho movement is yet young in years, the agitation has already led to 
a general crusade which foresliadows thorough reformation. 

ESTABLISHMENT OF THE OFFICE OF PUBLIC KOAB INQlUIEXES. 

Some road reformers think, as thought many of the founders of tlite 
Republic, that tlie General Government should aid in the building pf 
tho principal luads. This idea, however, has mot with little enoour- 
agement; but out of the agitation has grown a law, passed by Con- 
gress in 1803, providing for an office in the Department of Agriculture 
to collect and disseminate information on the road subject, to conduct 
investigations, inquiries, and experiments regarding road materials 
and road construction, and to encourage, by object lessons and other- 
wise, the building of better roads. (FI. XIV. ) Twenty bulletins and 
thirty-three circulars containing information of great value to 
I'oads reformers as well as to good-roads builders have heeu published 
by the Office of Public Road Inquiries, and the usefulness of 
good-roads propaganda seems to have been fully demonstrated^ , c 
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PROGRESS OF THE MOVEMENT IN THE STATEkS FOR GOOD ROADS. 

More than lialf Iho Stales have passed new and progressive road 
laws, and many hundreds of miles of good roiids have already he<m 
built under the iufhionoo of the new conditions of administration, 
finance, and construction. The general trend of legislation enacted 
in these States is as follows: More rigid provisions for carrying out 
the old systems without radical change in the systems themselves; 
more liberal tax levies; substitution of money tax iji&lcad of labor; 
local assessment, according to benefits, for the construction of muv 
roads; construction hr townships, counties, and districts, with x>ower 
to issue bonds; State liighway commissions; i>rovisions for working 
convicts ; regulations comxjelling and encouraging the use of wide tires; 
State aid to road building; construction of State roads. 

Kow Jersey w'as the iirst State to take any radical blex> toward the 
iini^rovemeut of her public highways. Her State-aid law was i^assed 
in 1891. It provides tliat on petition of the owners of two-thirds of 
the lands boixlerlng any x>nblic road, not less than a mile in length, 
asking that the road be improved and agreeing to pay 10 x>er cent of 
the cost, the county officials shall improve the road, one-third of the 
expenses to be borne by the State, if the road is brought to the stand- 
ard fixed by the State commissioner of public roads, and the balauco 
cent) by the county. The State’s expenditures for such 
improvements in anyone year are limited to $150,000, while the county 
is limited to one-fouilh of 1 per cent of its assessed valuation. At 
this rate the law makes possible the expenditure of $450,000 a year, 
and at $3,000 per mile this builds 150 miles of road. Ten miles of 
road were built in 1892, 25 miles in 1893, 60 miles in 1894, and since 
1895 the applications for new roads have been far in exccbs of the 
limit prescribed by law, (PL XV.) 

Under this law about 450 miles of improved road have already been 
built in New Jersey, the Slate’s portion of the expense being about 
$715,800. The counties and towns have built out of their own treas- 
uries 450 more miles, which brings the tot al mileage of improved roads 
for the State up to 900. These roads cost at first about $6,000 per 
mite, but on account of the reduction in the price of materials and the 
increase of labor-saving machinery the cost has been reduced to about 
half this amount. The farmers, who at first strongly opposed the 
law, are now equally enthusiastic for it, and more roads are being 
petitioned f*" jhan can possibly be built in many years out of the 
limited State appropriation. The system seems to be popular with all 
classes, and it is being carefully considered by the legislatures of 
Other States. Its principles have been adopted by Massachusetts, 
Connecticut, Rhode Island, New York, and California. These laws, 
^ whWt State aid is the principle feature, are regarded by the active 
l^wocates of road reform as affording a satisfactory^ solution of the 
problem. 
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Fig. 2.— Type of Road in New Jersey after Improvement. 
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Plate XVI. 



Fig 2.— Type of Road in Massachusetts after Improvement 
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Mashachu«?etls, like Now Jei\s(-y, also lias adopted a system of road 
improvement wliicli, it is ])elieved, will result hi a few years in securing 
to that State higliways tliat will lie second in oxcelhoiee to none in the 
Unit(Kl States and equal to some of the best in the Old World. The 
State has a permanent highway commission, consist ing of three per- 
sons, Each 3 "ear this commission is allo\\ed to sxieiid '§()th),00U for 
bnilding and maintaining roads, 'which are called State roads. The 
law i>rovides that not more than 10 miles of road can be built in any 
ono county in a jvav and that within six 3 ’ears after the construction 
of an}" State road the count 3 ^ in which the road is situated must pay 
to the S 1 at<‘ one-fourth of the mone}" expended. Nearly 300 miles of 
excellent roads have been built in IMassacluisetts under this now s 3 *s- 
tem, the average cost per mile of which was about $9,000. (PL XVI.) 

Connecticut lias made rapid xirogross in building hig]iwa 3 "s during 
the last fi\ e 3 ’eHrs. It now has a high'wa 3 " commission, wliich w’as pro- 
vided in 180.5-1)0 with $130,000 and in 1897-08 with $400,000 for road 
imi>ioveinent. In 1805-0(5 the State x>aid one-third the expense of con- 
structing the roads, the towm one-third, and the eount 3 " the i^mainder, 
but in 1897-08 the State increased its part of the expense to one-half, 
the other half being borne b 3 ^ the towns. The amount of work aecoin- 
plished is shown by the fact that in the two 3 Tars last named tlie 
entire Slate ai)propriation was applied for hy the towns, and this was 
done withoxit an 3 ^ county assistance. 

Although the Phode Island commissioner of highways does not 
favor State aid, as adopted in the adjacent States, the legislature has 
at Ills suggestion passed a law wdiieli enables him to build a half-mile 
sample of good macadamized highwa}’’ in each town. These perma- 
nent object h'ssons are of great benefit to the towns where good high- 
waS'S have not been built, and are conducive to more liberal apx>ro- 
X>riations for now roads, as well as more thorough construction, when 
the local authorities choose to carry the work forward. Out of 2,240 
miles of highways in Rhode Island, about 500 miles have been 
improved b 3 " the use of gravel or stone. 

The legislature of New York passed a bill last year wdiich provides 
that the State’s share in the improvement of highways shall be 50 j>er 
cent of the cost, the county’s share 35 per cent, and the town’s share 
tlm remainder. The boards of supervisors are given the right to decide 
what roads, if any, are to be improved, thus making the matter of 
road improvement entirely optional. No new ofhees were created, 
the State engineer being placed in charge of all road work. The law 
seems to give satisfaction; several miles of new roads have been built, 
and work is still in progress, under its provisions. 

The legislature and people of California have not been idle in the 
work for good roads nor blind to the needs of the State in this I'cspect. 
Up to a few years ago some of the convicts had been supported in 
comparative idleness at the expense of the State, while others had 



380 YEARBOOEC 01^’ TIXE DEPARTMENT OF AGRICULTURE. 


been utilized in diivet eomx'>etition with free labor. In 1805 tlu* legis- 
lature (lecidetl, at the suggebtion of (ien. Roy Stone, to utilize eonviet 
labor in prex>aring road materials; a bill was passed in'oviding for a 
highway eoininission and for the const ruction of a rock-crushingi)laut 
on one of the State prison grounds. Since that time the convicts 
have been turning out upward of lt)0,(K»t) tons of crushed t raj) rock 
annually. Alueh of this material has been given to the counties 
as the State's contribution toward the imi:)ruvoment of tlie leading 
thoroughfares. 

Xorth Carolina, T)ela\uire, Iowa, Xow Jersey, New York, Tennessee, 
and other Stales also have laws i)roviding for tlie use of convict labor 
in improving the hig]nvaj>. North Carolina has made greater prog- 
ress and has built more miles of roads under this system than any 
Ollier State. Tims, one might, if sirace permitted, go through the 
\'\ho]e list of Statics and tind evidences of great progress in road im- 
provement. Governor 3]ount, of Indiana, for instance, says that his 
ConiinonA\ealth is xirovkled with 5S,0(K) miles of graded, graveled, and 
piked liighways, over<s,(KU) miles of which are eomxmrable with the 
best roads of France. Tlie iinblie is now more thoroughly aroused to 
the iinx*ortanco of the movement for better roads than ever bidoro, 
and more roads and bidtei* roads have been built in the rnited Slates 
in ISOl) than in anj" i)revious y<"ar in its history. 

The agitation which has become so universal will surely result in a 
wcll-de lined public sentiment that will soon overcome all obstacles. 
With the new century, the good-roads movement is likely to receive 
valuable aid from the owners of horseless vehicles, already not un- 
common on our thoroughfares. The aid of these now allies, added 
to that of the farmer, with his great i)eenniary interest in the ques- 
tion, to say nothing of the army of wheelmen already enlisted in the 
cause, promises well for a rapid sx>read of the movement throiigliout 
the country. 



DAIRY DEVELOPMENT IN THE UNITED STATES. 


By Henry E. Alvord, 

Chief of Dairy Division, Bureau of Animal Industry. 

THE PRESENT FIELD OP THE DAIRY INDUSTRY. 

No branch of agriculture in the United Stales lias made greater 
progress than dairying during the nineteenth century. No other has 
received more direct benefit from the art of invention, the teachings 
of modern science, and the intelligent practice of skilled operators. 
Coox)erative and commercial organizations have been formed to con- 
duct the business locally and to guard its general interests. State 
laws and appropriations of money have been made to foster and pro- 
mote this. industry. Dairying has become the specialty of districts 
of wide area in different parts of the country. It is now regarded as 
among the most jirogressive and highly developed forms of farming 
in the United States. 

The greater i>art of this country has been found so well adaxited to 
dairying that its extension has more than koxit xiaee with the opening 
and settlement of new territory. A belief was long entertained that 
successful dairying in America must be restricted to narrow geo- 
graphical limits, constituting a ‘Mairy beit^’ lying between tlie fortieth 
and forty-fifth xiarallels of latitude and extending from the Atlantic 
Ocean to the Missouri River; the true dairying districts were thought 
to be in sex>arated sections, occupying not more than one-third of the 
area of this belt. These ideas have been exxiloded. It has been 
proved that good butter and cheese can be made, by x)rox)er manage- 
ment, in almost all x)arts of North America. (Tenerall37^ speaking, 
good butter can be made wherever good beef can be produced. 
Advantages unquestionably exist in the climate, soil, water, and 
herbage of certain sections, but these factors are largely under con- 
trol, and what is lacking In natural conditions can be supxfiied by 
tact and skill. So that, while dairying is intensified, and constitutes 
, the leading agricultural interest ovei* large areas Avhei^e the natural 
advantages are greatest, the industr 3 ^ is found well established in 
spots in almost all parts of the countrj’^ and develox)ing in unexpected 
places and under what might bo considered as very unfavorable 
conditions. 
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DAIRYING DURING THE COLONIAL PERIOD AND AT THE PRE.SENT TIME. 

Dairying? was practiced in this country in colonial times, and butter 
and cheese are mentioned among the early exports from the settle- 
ments along the Atlantic coast; but this production was only a feature 
of general and j)ioneer farming. Dairying as a specialty did not 
appear in the United States to any extent until well along in the nine- 
teenth century. The dairy history of the country is thei*efore iden- 
tical wdth its progress in the present century. This progress lias l>ceu 
truly remarkable. The wide territorial extension ; the immense in- 
vestment in lands, buildings, animals, and equipment; the great 
improvement in dairy cattle; the acquisition and diffusion of knowl- 
edge as to economy of production; the revolution in methods and sys- 
tems of manufacture; the general advance in quality of products; the 
wonderful increase in quantity; the industrial and commercial im- 
portance of dairying, all constitute aprominent feature in the material 
progress of the nation. 

DAIRYING DURING THE EARLY’ PART OF THE CENTURY. 

During the early part of the century the keeping of cows on Amer- 
ican farms was incident to the general work. The care of milk and 
the making of butter and cheese were in the hands of the women of 
the household, and the methods and utensils were crude. Tiiie average 
quality of the products was inferior. The supply of domestic mar- 
kets was unorganized and irregular. The milch cows in use beiqhg^S 
to the mixed and indescribable race of ‘‘ native ” cattle, with occasion- 
ally a really good dairy animal appearing singly, almost by accident, 
or, at the best, as one of a family developed by some uncommonly 
discriminating yet unscientific breeder. The cows calved almost 
universally in the spring, and were generally allowed to go dry in the 
autumn or early winter. Winter dairying was practically unknown. 
As a rule, excepting the pasture season, cattle were insuflieiently and 
unproiitablj fed and poorly housed, if at all. It ivas a common tiling 
' for cows to die of starvation and exposure, and it was considered no 
disgrace to owners to have their cattle “on the lift”^ in the spring. 
Tn and Middle States the milk was usually set in small 

shallow earthen vessels or tin pans for the cream to rise. Little 
, was paid to cooling the air in which it stood in summer or 

it in winter so long as freezing was prevented. The few 
milk had no idea of the true reason for so doing or 
effects resulted. The pans of milk oftener stood in 
cellars or on kitchen shelves than in rooioa^ ^peoiaily con- 
or, adapted to the purp<^. In , southern Fen,3^|ylvhhia',and 
spring houses weredn vogu^Si&Ilk^ 

expression in years past in some localities, indicatiiig the' fehal' 
human aid to raise emaciated animals to their feet. 
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cai'e, find setting it in earthen ci’oeks or pots, standing in cool, flowing 
water, was a usual and excelleht practice* Cliurhing the entire inilk 
was very common* This is still done to some extent in the Southern 
States, where hutter is made every morning and where all the milk 
is buttermilk. In seasons of scarcity of milk there \vas no butter. 
In the Northern States the're were some instances wdiere fainilios were 
supplied with butter weekly during most of the year, and witli an 
oc easioual cheese, directly from the producers. But the general farm 
practice was to ‘‘pack” the butter in firkins, half firkins, tubs, and ^ 
Jars, and let the cheese accumulate on the farm, taking tliese prod- 
ucts to market only once or twice a year. Not only were there as 
many different lots and kinds of butter and cheese as there were pro- 
ducing farms, but the product of a single farm varied in character 
and quality according to season and other circumstances. Every 
package had to he examined, graded, and sold upon its merits. It 
was usual for half the butter in market to be strong, if not actually 
rancid, and for cheese to be sharp. With the products largely low in 
grade, prices were also very low. (PL XTII.) 

TfAimmO DITBIND THE MIDDLE OE THE CENTHET. 

The above conditions continued without material change up to the 
middle of the century. Some improvement was noticeable in cattle 
and appliances, and in some sections dairy farming became a specialty, 
although not in a marked degree. Herkimer County, N. Y., is proba- 
bly the best example of early daily districts in this country. Of this 
county X. A. Willard wrote (in 1870) as follows: 

Cheese making began here more than sixty years ago. For upward of twenty 
years its progress was slow and thehnsiness was deemed hazardous by the major- ■ 
ity of farmers, who believed that overproduction was to be the result of making 
a venture upon this specialty. The fact, however, gradually became apparent 
that the cheese makers were rapidly bettering their condition and outstripping ih 
wea! th th ose who were engaged in grain raising and a mixed husbandry, Alwut 
the yeai* ISiiO da‘rying became general in the towns of HerMmeir County nor 
the Mohawk, and some years later sx)read through the southwn part osf the county^ 
gradually extending into Oneida and adjoining counties. Up to this period 
for several years later little or no cheese was shipped to Europe. It was not bon- 
sitlered fit for market till fall or winter. It was packed in rough caskia and pbd^' 
died in the home market at 5 to 8 cents a pound. 

AE the operations of the dairy continued rude and undevetdpod 
even in these “dairying districts/^ The cows were milked in the 
open yard? and the curds were worked in homemade tubs and pressed^ 
in. log 'presses. E'verythiug',^as done by guess; there 'was no' 'J 

■ no ;system, ho ■ science" in ■ ■o]^ati6iis. The cheese-makihg; 

tidn gradually: "embraced; 'the ' central ■ and ^ western ■ , portiohs : 'pf 

■ Yorki'..and'.tiie 'ad|aeeut 'parts ■ of 'S^enMyi vah,ia''and' 
pr<^UCtion';'^ 'large.''' Toward 'the middle of ■ , tb'C ■ 

; ,gi^^;supp!y 'pf :che6se tos In e3ccess.'Df doihestiC'deiimn4:;i^ 
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exT3orts from the ITnited States, mainly to Great Britain, ranged from 
3,000,000 to 17,000,000 i")oiinds a year. With the growth of cities and 
towns the business of milk supply increased and better methods pre- 
vailed. Yet, piior to the year 1850 no city had received any x>art of 
its milk supply by railroad traiisx)ortation ; near-by x^rodueers met all 
existing demands by hauling in their own vehicles. Butter making 
for home use and in a small way for local trade was* common wher- 
ever cows were kept, and in some x^laces there was a snrxDlus sufficient 
to be sent to the large markets. Vermont and New York became 
Xmrticiilarly noted for butter x^rodiiction. Franklin County butter,” 
from counties of this name in those two States and in Massaeluisetts, 
was the favorite in New England markets, and the fame of “Orange 
County” and “Goshen'' butter, from southoni New York, was still 
more extensive. 

DAIRYING DURING THE THIRD QUARTER OP THE CENTURY. 

The twenty-five years following 1850 was a x^criod of remarkable 
activity and progress in tlie daily interests of the country. At first 
the agri(*ultural exhibitions or “cattle shows,'" which were comimra- 
tivelyne^v and x^oxiular, and the enterx)rise of imx^orters turned atten- 
tion toward the improvement of farm animals.; breeds of cattle noted 
particularly for dairy qualities were introduced and begun to win the 
favor of dairy farmers. Then the early efforts at cooperation in dairy- 
ing were recognized as successful, and w’ere copied until the cheese 
factory became an established institution. Once fairly shirted in the 
heart of the cheese-making district of New York, the faetoiy system 
spread with much rapidity. The “ w^ar jieriod ” lent additional impetus 
to the foinvard movement. The x>rice of cheese, which was 10 cents 
per ixjimd and less in 18G0, rose to 15 cents in 18G3 and to 20 cents 
and over in ISGo. The foreign demand increased also, and tlie yearly 
cheese exports rose from 10,000,000 pounds in 3S50 to 15,000,000 in 
1800 and to almost 50,000,000 in 1805. Ten years later over 100,000,000 
pounds were exxiorted, 

ESTABinSHMENT OF CHEESE AND BUTTER FACTORIES. 

Although several earlier instances of associated dairying ha\'e been 
authenticated, which were locally successful, it is generally conceded 
that the credit of establishing the first real cheese factory, which 
served as a model and incentive to others (fig. 10), belongs to Jesse 
Williams, of Oneida County, N. Y. Mr. Williams lived upon his farm, 
near Borne. . He was an experienced and skillful cheese maker, and 
his dairy had such a good reputation and its product was so eagerly 
sought at x>riees above the average that he increased his output of 
eheese by adding to his own supply of milk that from the herd of a 
‘ son located upon a farm near by, and then from other neighbors. This 
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idea of bringing together cbiily the milk from several neigliboring 
farms, to be made into cheese at one place by a skilled operator, was 




.PLATFOHM' 


Qroxtnd plan, 

Fia. 10,— Elevations and plan, of one of the first cheese factories 
built in the United States. 

the germ from which sprang the cheese -factory 
system of the United States. Mr. Williams began 
woi’king on this plan in 1851. He was so success- 
ful that a special building was erected the next 
3 ’ ear and fitted up with the best apparatus obtain- 
able. The effect of this good example and the 
early extension of the factoiy S 3 ^stem is shown b 3 ^ 
the following table, wdiich gives the number of 
factories built and put into operation in New York annually during 
the years stated : 



Number of eheese factories established in the State of Neu^ York annually^ 1854-~1866, 


Year. 

Factories. 

Year. 

B’actories. 

1854 

4 

1862. . 

25 

1855 

2 

1863. 

111 

18515 

3 

1864- . . 

216 

1857 

3 

1805 . 

52 

1858 

4 

1866 

46 

1859 

4 

Total iu 1806 

499 

18C0 

17 


I 

1861 

18 


i 


Cheese factories were soon started in Penns 3 dvania and Ohio, and 
then in other States, East and W est. In 1869 the number in the whole 
country exceeded 1,000, and from that time the cooperative, or factory, 
system practieall 3 ^ superseded the making of cheese on farms. 

1 A 99—25 
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Making batter in quantity from milk or cream eolleoted f !*oni numer- 
ous farms soon followed as the next advance in American dairying. 
Such ostablisliments are properly butter factories, but the name of 
“creamery” has been generally adopted, and is not likely to be 
changed. The first creamery was built by Alanson Slaughter, near 
■Walikiil, Orange County, Y., in the year 1801. The milk from 
375 cows was received here daily. In Illinois the first cheese factory 
was started in 1803 and the first creamery in 1807. In Iowa these 
respective dates were 1806 and 1871. During the earlier years of their 
operation it was quite common for both butter and elieese to be made 
at the creameries at different times, or butter and skim cheese at the 
same time. 

SOS'IE FEATURES OF THE FACTORY SYSTEM OF DAIRYING. 

TIio effect of the establishment of cheese and butter factories, com- 
paratively new in kind, is to transfer the making of butter and cheese 
from th<? farm to the factory. Originating in this country, although now 
extensivcdy adopted in others, the general plan may be rightly called 
“The American system of associated dairying.” It constitutes one of 
the notable and important landmarks in the progress of dairying during 
the present century. The early cheese factories and creameries were 
purely cooperative concerns, and it is in this form that the system has 
usually extended into new territory, whether for the ];)roduction of 
butter or cheese. The cow owners and iiroducers of milk cooperate 
and share, upon any agreed basis, in organizing, building (or renting 
and refitting), equipping, and managing the factory and disposing of 
its products. The farmers interested as joint owners, and all who 
contribute milk or cream, are called the patrons. The o];>erations are 
managed by a committee or board of directors chosen by and from the 
patrons. If the business is large enough to warrant the expense, the 
immediate supervision of the concern and all its interests is iiu rusted 
to a single manager, employed by the board. In a factory of this 
kind all expenses are deducted from the gross receipts from sales and 
the remainder is divided pro rata among the patrons upon the basis 
of the raw material contributed. Another plan is for the plant to be 
owned by a joint stock company, eomx^osed largely, if not wholly, of 
farmers, and milk or cream is received from any satisfactory producer. 
In this case interest on the proiierty or capital is usually allowed and 
included in the current expenses. The management is otherwise the 
same; the stockholders receive a fixed rate of interest on their invest- 
ment and the dividends to patrons depend upon their deliveries of 
milk or cream and the fluctuations of the maiket for the factory 
products. The proprietary plan is also common, being managed 
much like any other factory; the proprietor or company buys the 
milk or cream from the producers at prices mutually agreed upon 
from time to time and assumes all the expenses, risks, and returns of 
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the business. Another wny is for the factory, whetlier owned and 
managed by a company of farmers (probably themselves patrons) or 
by outsiders, to bear all expenses, make and sell the butter and cheese 
at a fixed charge per pound, and divide the net proceeds of sales as on 
the purely cooperative plan. All these i>lans are varied and modified 
in practice. Fig. 11 shoAVs the ground plan of the first creamery in 
this country. 



Fig. H.— Ground plan oi the first creamery, or butter factory, in the United States (provisions 
tor cheese making, included); 1, water pipe; 3, churns; 3, butter worker; 4, whey cistern. 


METHODS OF MANAOEMENT OF CHEESE AND BUTTER FACTORIES, 

Independent of the matters of ownership, organization, and control, 
the factories and creameries differ much in methods of management 
an<l of settlement with patrons. G-reat progress in these particulars 
has been made since the introduction of the system. The first estab- 
lishments received milk from patrons daily and sometimes twice a 
day. From near-by farms the milk was often warm from the cow at 
time of delivery. The milk was then kept in large vats (for cheese 
making) or in immense shallow pans in a cooling and creaming room 
until skimmed. Abundant room and expensive receptacles were neo 
essary at the creamery. Then, for butter making, deep setting of the 
milk in cool water was adopted. The creameries were provided with 
pools or stationary vats below the floor level. Through these, cool 
water flowed from springs near at hand, and in them the milk was a# 
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in ‘^Bliotgun” cnns (fig. 12), immediately after amval, for Gooling aitd 
for cream to form, The pools were 18 or 20 inches deep, with racks at 
bottom to hold cans. The tin cans were 22 inches deep and 8 inches 
in diameter and filled so that when in the pool the top of the milk 
was jnst below the surface of the water. Springs with abundant flow 
and having a natural temperature of 48® to 50® F. were regarded as 
highly desirable. Afterwards came the method of mechanical cream 
separation (to be later described) in place of setting,” or the gravity 
system. Another radical change, which began about 1S75, was to set 
and skim the milk on the farms and haul only cream to the factories. 
Agents from the creameries, with suitable teams and carrying cans, 
drove from farm to farm and gathered the cream. Hence, the name 
of •^gathered-eream factories” for establishments of this class. This 
kind of factory is still the favorite in some good butter districts, and 
it has very decided merits. The earliest factories and creameries 
paid for milk by the quart or gallon and at the same price, all lets of 
equal bulk being i*egarded of equal valuer Ti^e 
first step in advance on this line was to buy 'bt 
credit milk by weight, but still all at the same 
price. On the gatli ered-eream plan, equal bulk 
measures of cream were long regarded as of 
like value, and this is still practiced to some 
extent. The most modern and approved plan 
is to pay for the milk or cream I'ecelved by 
factory or creamery according to the pounds 
of fat it actually contains as experimen tally 
determined. This will be referi*ed to later. 
At first it was considered sufficient to have 
' 200 cows tributarj^ to a factory, and patrons 
'were expected to be located within a mile or 
two, and 4 or 5 miles was the maximum haul. Larger factories were 
„ soon favored as more economical, and very large ones have been lately 
put in operation, each receiving the daily product of thousands of cows. 
Milk and cream is hauled twice as far as formerly to patronize a fac- 
and Often by cooperation among the farmers along a ‘ ‘ route. ” All 
I?: 1 ^^ are how expected to cool their milk thoroughly before it leaves 
f aipm. In tbe latest form of creamery management,cream is coUeeted 
! of territory and transported long diBtaim«5S liy 

) at a central factory: (A ihodern crehmery is 

V;' ' ' ■' 

^^TH^noNDENsm^MiLK itodstey*'’' 

lllplI^e-ebhdensedrmilk'industry'had'itS’beginniBg coincident 'wltii' the 
'''of'/the' 'factory 'system for- making butter vabd' '^eese. 
of.'preserving milk 'had long been sought: ^i|.'"h&erons 
IpS^llili^ttonS'Of the but these;.''|iiii^^ 

and' win public favor.',. In 1846.;;ei5^|^^^t^''Were, 
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begun in New York by Mr. Gail Borden with a view of securing a pre- 
served milk that was pure, wholesome, and palatable, capable of being 
transported long distances and kept for long periods in trying climates, 
and then serving as a satisfaetoiy substitute for crude, fresh milk; 
but it was not until 1850 that he obtained results which hav^e since 
popularized the product in every quarter of the globe. The previously 
prevailing ideas of a dry form of milk (desiccated, solidified, or xxiw- 
dered) wore abandoned, and it was decided that a semiliquid state 
was the best form for preservation. The correctness of this decision 
is attested by the fact that, extensive as the industry now is and 
innnerous as are the commercial brands, all condensed milk is still 
prepared under substantially^’ the system then originated. This 
applies to the unsweetened as well as to the sweetened article, for 
‘‘plain condensed milk’’ was first introduced and put upon the mar- 
ket about the year 1861. It was then mainly in open vessels and 
intended for early use. At that time condensed milk in both forms 
had become well known, and four or five factories were in operation, 
each producing about 5,000 one-pound cans per day. For the year 
1879 the production of condensed milk in the United States \ras 
reported as 18,000,000 pounds and for 1889 as 38,000,000 pounds. 

APPLICATION OF MECHANICS TO THE DAIRY. 

The third quarter of the century was also a peidod of unprecedented 
progress in the application of mechanics to the dairy. The factories 




390 YEARBOOK OF THE DEPARTMENT OP AGRICULTURE. 

of appliances for farm dairies. Shallow pans were changed in shape 
and greatly enlarged; some were made to hold 20 or 30 gallons, 
and had bottom and sides double for cooling or warming by the water 
jacket. (See figs. 13 and 14.) Then these big pans, and most others, 
disappeared in favor of deep setting. This sj^stein, in wliich deep 



cans were used, set in cold winter, i>referably iced water, was intro- 
duced from Sweden, although the same priiicix>les had been in prac- 
tice for generations in the spring houses of the South. Knmerous 
creaming ai>i>liances, or creamers, w^ere invented, based upon this 



Pig, 15.— Patterns of Jiand butter workers. 


system. Butter workers of various models, most of them employing 
the lever, or a crank and roller, took the ifiace of the bowl and ladle 
and the use of the bare hand. Churns appeared of all shapes, sizes, 
and kinds, the general plan being to abolish dashers and substitute 
the agitation of cream for violent beating. About this time the writer 
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made a seareli of the United States Patent OfEiee records, which 
revealed the fact that forty or fifty new or improved churiLS were 
claimed annually, and, after about one-fourth were rejected, the pat- 
ents actually issued provided a new churn every ten or twelve days 
for more than seventy years I This illustrates the activity of inven- 
tion in the dairy line. It was admitted by all that at this period the 
United States was far in advance of any other country in the variety 
and excellence of its meclianioal aids to dairying. (Fig. 15.) 

ORGANIZATION OF DAIRYMEN'S ASSOCIATIONS. 

Tlie same period witnessed the organization of dairymen in volun- 
tary associations for mutual benefit, the formation of clubs and 
societies of breeders of pure-bred cattle, and the appearance of the 
first American dairy literature of consequence in book form. The 
American Dairymen’s Association was organized in 1863. Its field 
of activity was east of Indiana, and accordingly the IN’orthwestem 
Dairymen’s Association was formed in 1867. Both of these asso- 
ciations continued in existence, holding periodical conventions and 
publishing their proceedings for twelve or fifteen years. Then fol- 
lowed the formation of State dairy associations in Vermont (1870), 
Pennsylvania (1871), Wisconsin (1872), Illinois (1874), Iowa (1876), 
New York (1877), and other States, superseding the few inoneer 
societies, which, for the time, covered broader fields. 

INTRODUCTION OP DAIRY CATTLE AND EFFORTS AT HERD IMPROVEMENT. 


The Shorthorn breed led in the introduction of improved cattle to 
the United States, and for a long time the representatives of this race, 
imported from England, embraced fine dairy animals. Shorthorn 
grades formed the foundation, and an excellent one, upon which 
many dairy herds were built during the second and third quarters of 
the century, and much of this blood is still found in prosperous dairy 
districts. The period named >vas that of greatest activity in import- 
ing improved cattle from abroad; but Shorthorns have been so gen- 
ei*ally bred for beef qualities that the demand for them is almost 
exclusivel}’’ on that line, and very few of the breed arc now classed as 
dairy cattle. Ayrshires from Scotland, Holstein-Friesians from North 
Holland, and Jerseys and Guernseys from the Channel Islands, are 
the breeds recognized as of dairy excellence, and upon animals graded 
and improved from these the industry mainly depends. The first 
two breeds named are noted for giving large quantities of milk of 
medium quality; the other two, both often miscalled ‘‘Alderney, 
give milk of exceeding richness, and theirs is the favorite blood with 
butter makers. There are also the Brown Swiss and Simmentha! cattle 


from Switzerland, the Normandy breed from France, and Rod^Pdi^;; J 
cattle from the south of England which have dairy 
rather tO' what is called the “general-purpose” class.' ' 
persons interested in maintaining the purity of the'respOffeiij^ 
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Ixave been formed since 1850, and they all record pedigrees and publish 
registers or herdbooks. Pure-bred herds of some of these different 
breeds are owned in nearly every State, and these animals aggregate 
200,000 or 300,000. Their blood is so generally diffused that half- 
breeds or higher grades are very mimerous wherever cows are kex)t 
for dairy purposes. Therefore, although pure-bred animals form less 
than 2 per cent of the working dairy herds, their- influence is so great 
that it is probable the average dairy cow of the United States at the 
close of the century will carry nearly 50 per cent of improved blood. 
The breeding and quality of this average cow, and consequently her 
productiveness and profit, have thus been steadily adyanced. 

The progress made in this respect in fifty years lias bee|i remark^ 
able. When imx>rovenient upon the native stock began, a cow that 
would make a pound of butter a day for two or three months was a 
local celebrity. Now and then a single animal made a really note- 
worthy record, like that of the Oakes cow, famous in Massachusetts 
about 1810. This cow gave 44 pounds of milk a day and made 467 
pounds of butter during one season, but she was evidently a sx>ort and 
failed to reproduce her equal. The first good record of definite herd 
improvement was made by Zadoek Pratt, of Greene County, N. Y. 
By carefur selection and culling he increased the average butter 
prodiiet of his ^0 cows from 130 pounds for the year 1852 to 225 
' pounds in 1803; for seven years the average milk yield was 4,710 
j pounds per cow. About 1865, when good cows sold for $40 or less, an 
euterprising dairyman in New England advertised widely that lie 
i would pay $100 for any cow which would jueld 50 pounds of milk a 
day on his farm for two or three consecutive days. Not an animal 
; these conditions. The good dairy cow has now 

' been so long bred to a special purpose that instead of the former short 
, milking period, almost limited to the pasture season, it yields a com- 
paratively even flow of milk during ten or eleven months in every 
twelve, and if desired the herd produces as much in winter as in 
J,; , hummer* A cow that does not average G or 7 quarts of milk per day 
for three hundred days, being 4,000 to 4,500 pounds a year, is not 
-..profitable. Thej‘e are many herds having an average 
of 5,000. pounds per cow, and single animals are numer- 
twelve times their own weight in milk during 
also been so improved that the milk of many a 
.butter in a. week as did that .of three orTour 
Whole herds average' 300 to 350' 
A' year, occasionally more, and' authenticated ree- 
.2' pounds, a day are very numerous. ■ , Rivals tO; the ' 
be found freq uently, often several In one 'bovine , 
merit', maintained and " transmitted 'by '.judicious" 
although ■animals, of^such excellence are none tpo nom-'"' 
t :mon, they no longer excite astonishment or incredulity. (PL XIX. ) 
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DAIRYING DURING THE CLOSING DECADES OF THE CENTURY. 

The development of dairying in the United States during the clos- 
ing decades of the nineteenth century has been iinintorrupted and 
marked by events of the greatest consequence in its entire history. 
The importance of two inventions during tliis period can not he over- 
estimated. 

MECHANICAL SEPARATION OP CREAM PROM MILK. 

The first is the application of centrifugal force to tlio separation of 
cream from milk. This is based upon the fact that the specific gravity' 
of milk serum, or skim milk, is greater than that of the fatty portion, dr 
cream. The daiiy centrifuge, or cream separator (fig. lG), enables the 
creaming or skimming” to be done immediately after milking, prefer- 



ably while the milk has its natural warmth. The cream can be chur^^^ 
at once, while sweet, but the better hnd usual practice is to 
oughly and then slowly cure, or “ inpen,” it for churning. Tlie cream 
can be held at a comparatively high temperature, avoiding the neces^ ■ 
of much ice or cold water. The skim nliik is available for use 
while stilL warm, quite sweet, and in its best condition for feeding to 
young animals. This mechanical method is more efficient than the ; 
old gravity system, securing more perfect separation and preventing 
loss of fat in the skim milk. It also largely reduces the dairy 
■Thehandling'and'care'Of'the milk may be thus wholly' rem:oyed;|r^ 
■the dnties:pf';t*hC ■hon^hold.' ' :Separators 'are made of 'sizeis 
suited^''ta^'f|l&'>^ he operated' by handbr 

' slieep^' 'a buil'.or a',. hdrse, water, electricity, or steam.. 
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conditions apx)ly when the sex)aration i»s done on the farm where the 
milk is produced. In ereameiy practice the milk is usually aired 
and cooled on the patrons’ farms and hauled once a daj" to the fac- 
tory; there it is warmed to facilitate the work, passed through the 
separator, and the skim milk may he at once hauled back to the 
farms. A creamery uses one or more separators of large capacity, 
operated hy ];)Ower. This iDractiee involves the double haul <and an 
ax)parent waste of the farmer’s time find labor. A movement toward 
econom^^ in this respect is the establishment of ‘‘skimming stations” 
at convenient points, equipped with one or more power separators; to 
these the milk is taken for separation from the farms in the vicinity, 

and from these stations the cream 
is carried to the central factory for 
curing and churning. 

Besides its economy and its eifect 
npon labor, the mechanical cream 
sex)arator almost eliminates the fac- 
tor of climate in a large part of 
daily management, and altogether 
has worked a revolution in the 
industry. The centrifuge is still a 
marvel to those who see it working 
for the first time. The whole milk, 
naturally warm or warmed ai'tifi- 
eially, flows into a strong steel bowl 
held in an iron frame; the bowl re- 
volves at rates varying from 1,500 
to. 25,000 times per minute, and 
from two projecting tubes the cream and skim milk separately flow 
in continuous streams. The machines can be regulated to produce 
cream of any desired quality or thickness. These separators of dif- 
ferent sizes are cajiable of thus skimming or separating (more prop- 
erly, creaming) from 15 to 500 gallons of milk per hour. A machine 
of standard factory size has a speed of 6,000 to 7,000 revolutions a 
minute and a capacity for creaming 250 gallons of milk an hour. 

The world is indebted to Europe for this invention, at least as a 
dairy appliance. It is the only instance in which dairy invention 
abroad has been notably in advance of the United States. Yet, inves- 
tigations were in progress contemporaneously in this country along 
the same line, and many of the material improvements in the cream 
separator and several novel patterns have since been invented here. 
The machine has l>een vastly improved during its twenty years of 
existence. At first the bowl was filled with a “charge” of milk, the 
separation effected, the machine stopped, its compartments emptied 
of milk and cream, then refilled and started again. The continuously 
acting machine was soon invented, however, and is now universal. 



Fig. IT.—Babcoclc tester (cheap form^ with- 
out bottles). 
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Most of tUe power machines are still operated l>y pulley, belting, and 
intermediate (as shown in fig. IG), but in the latest patterns steam is 
applied directly to a turbine wheel in the base of the standard. The 
first centrifugal separators were put into practical nse in this countr^^ 
and Great Britain in the year 1879. On the continent of Europe they 
were used a little earlier. The century closes with more than 40,000 
of these machines in operation in the United States. 

FAT TEST FOR MILK. 

The second great dairy invention of the period is the popular fat 
test for milk, being a quick and easy substitute for chemical analysis. 
This is one of the public benefactions of the agriciiltuml experiment 
stations. In several States these stations have done much creditable 





Fig, 18.— Early and cheap form of Babcock tester. 


work in dairy investigation, and from them have come several clever 
methods for testing the fat content of milk. The one \vhieh has been 
generally approved and adoiited in this and other lands is named for 
its originator, Ur, S. M. Babcock, chemist and dairy investigator, 
first of the Kew York experiment station at Geneva and since of the 
Wisconsin experiment station. (See figs. 17 to 21. ) This test combines 
the iirinciple of centinfugal force with simple chemical action. The 
machine on the Babcock plan has been made in a great variety of pat- 
terns, simple and inexpensive for home use and more elaborate and 
substantial for factories. By these machines from two to forty samples 
ma}" be tested at once in a few moments, and by the nse of bottles spe- 
cially provided the percentage of fat may be determined in samples of 
miilL, cream, skim milk, or buttei*milk. Of course, the glassware appur- 
tenances of these testers must he mathematically accurate. Besides 
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the niacliine and its fittings, tlie only supplies needed ar< 
aeid of standard strength and'warni water. Any person 
genee can soon learn to make ordinary tests with tliis apj 
care and skill are necessarv to absolutely correct results. 


Pig. 19.— Hand Babcock tester, with strong drum. 

This fat test of milk has wide application, and it m, 
questioned whether it is second to the cream separator in 
the economies of dairying. The percentage of fat being 
the measure of value for milk for nearly all purposes, tl 






la 


Pig. CO.— Hand Babcock tester, with variety of glassware. 

test may be the basis for municipal milk inspection, for fixing the 
price of milk delivered to city dealers, to cheese factories, creameries, 
and coiidenseries, and for commercial settlements between patrons in 
cooperative dairying of any kind. By this test also the dairy farmer 
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may prove the (piality <jf milk from his cliiTereiit eoAvs and (with 
quantity of milk yield recorded) may fix their respective value as 
dairy animals. Cows are now frequently bought and sold upon the 
basis of the milk scale and the Babcock test. W ith x^erfect appa- 
ratus in competent luinds the accuracy of the test is beyond quest ion, 
and it is of the liighest scientific value and practical use. It should 
be noted that although clearly qiaten table, thus offering to the pat- 
entee an indeiiendeiit income through a very small royalty, this X3rice- 
less invention and boon to dairying was freely given to the public by 
Dr. Babcock, Recognition of this jiublie service has taken the form 
of a medal voted by the legislature of Wisconsin, and a handsome 
testimonial lias I)€^eu sent by the spontaneous action of apxireeiative 
creamerymen in distant New Zealand. 



DAIRYING AT THE PRESENT TIME. 

The advent of the twentieth century will find the dairy industry 
of the United States established upon a plane far above the crude and 
variable domestic art of three or four generations ago. The milch 
cow itself, upon which the wdiole busincvss rests, is almost as much a 
machine as a natural x^roduot, and, as already shown, a very different 
creature from the average animal of the olden time. Instead of a few 
homely and inconvenient implements for use in the laborious duties 
of the dairy, perfected appliances, skillfully devised to accomplish 
their object and lighten labor, are provided all along the way. TA)ng 
rows of shining tin pans no longer adorn rural dooryards. The fac- 
tory system of cooperative or concentrated manufacture has so far 
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taken the place of home dairying that in entire States the cheese vat 
or press is as rare as the handloom, and in many counties it is as hard 
to find a farm churn as a spinning wheel. 

A. sample of THE CHANGES IN DAIRY PRACTtCES. 

Here is an example of the radical change wrought in dairy practices: 
Northern Vermont has long been a region of large butter production. 
St. Albans is the business center of Franklin County. During the 
middle of the century the country-made butter from miles around 
came to this market every Tuesday. The average weekly supply was 
30 to 40 tons. This butter was veiy varied in quality, was sampled 
and classified with much labor and expense, placed in three grades, 
and forwarded to the Boston market, 200 miles distant. During 
twenty-five shears ending in 1875, some 65,000,000 pounds, valued at 
$20,000,000, passed through this little town. All of this was dairy butter 
made upon one or two thousand different farms, in as many churns. In 
ISSO the first creamery was built in this county; ten years later there 
were fifteen. Now, a creamery company located at St. Albans has 
fifty-odd skimming or separating stations distributed through this and 
adjoining counties. (PL XX. ) To those is carried.the milk from more 
than 30,000 cows. Farmers having home separators nmy deliver cream 
which, being inspected and tested, is accepted and credited at its 
actual butter value, just as other raw material is sold to mills and fac- 
tones. The separated cream* is conveyed by rail and wa^ourv^i^pN^' 
■ ■■ the' former — to the central faotory. . There,, in, on^ 12 

; ' tons of butter are made every 

for a whole cauntyl Alt o«f this butter is of standard quality, “extra 
creamery,’’ and is i^old on Its rephta.tiph, ppon orders from different 
points received in advance of its The price is rela- 
tively higher of the same farms fifty 

years ago. This is mainly because of better average quality and 
, greater uniformity-^two important advantages of the creamery system. 

; ; , METHOD OP MILKING UNCHANGED. 

In one respect dairy labor is the same as a hundred years ago. 
Cows still have to be milked by hand. Although numerous attempts 
hnve teen made, and patent After patent has been issued, no mechanical 
^ has yet been a practical success as a substitute for the 

J f hand in milking. Therefore, twice a day, everyday in the 

milked by manual labor. This is one 
the main items of labor in dairying, as wellas a most delicate and 
duty.. .'/Allowing lOcows per hour to a milker, which means 
the continuous, ’'service of ' an, .army of 300,000' 
ten-qr .twelve hours nidtEy throughout the’ year, ■■ to m,ilk 




Fig. 2.— Franklin County Creamery, St. Albans, Vt, 
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Plate XX|. 



Fig. 2.— National Creamery Butter Makers^ Annual Competition, Sioux Falls, 
S. Dak,, January, 1899. 
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ORGANIZATION OP THE DAIRY INDUSTRY. 

'ilie iialustry is becoming thoroughly oi’ganized. Besides lot^al 
clubs, societies, and unions, there are dairy associations in thirty 
States, most of them incorporated, and receiving financial aid under 
State laws. The proceedings of the annual conventions are, in several 
instances, reported and published at public expense. In some States 
the butter makers and cheese makers are separately organized; in 
some States creamery men and dairy farmers hold separate meetings. 
Large competitive exhibits of dairy products are also held, and PL 
XXI shows the annual exhibit for 1899 of the National Creamery 
Butter Makers at Sioux Falls, S. Dak., including the exhibit of for- 
eign butters by the Department of Agriculture. Eighteen States pro- 
vide by law for officials known as dairy commissioners or food and 
dairy commissioners. These officers have a national association, and 
there are also two national organizations of dairymen. At several 
large cities and centers of activity in the commerce of the dairy there 
are special boards of trade. The Department of Agriculture has ^ 
Dairy Division, whose purpose is to keep informed upon and to pro- 
mote the dairy interests of the country at large. Dairy schools aie 
maintained in a number of States, oflfering special courses of practical 
and scientific instruction in all branches of the business. (PL XXII.) 
These schools and the agricultural expeinmeiit stations, with whicfai 
most of the dairy schools are connected, are doing much oxngiBal 
i^esearch, and constantly.adding to the store of useful information as 
to the application of modern science to this industry. Graduates 
from the schools are scattered all over the country as managers of 
dairy farms and sui)eriiitendents of creamenes and cheese factories, 
and are contributing to the general improvement in dairy methods 
and: Weekly and monthly journals in the interest of dfiiiy 

production and, trade are published in various parts of the country, 
and during the last ^ or two a number of noteworthy books on 

dilfer€mt;ksp^t^'bMairymgTw been published, so, that ;the;'studCnt'' 
of this siibject may fill a good-sized case wdth substantial 
technical and practical in' character. 

MIDK PEODUGTION. 

The business of producing milk for town and City supply, with the 
aecompanying agencies for transportation and distribution, has grown 
to f minense proportions. In many places the milk trade is regulated 
and supervised by excellent munieipal ordinances, which have done : 
much to prevent adulteration and improve the average quality of tbfi: i 
sappy,' ■ "'.Full as ''mucB, however, is being done by private';enterpidi|^;:^^ 
through, l^fge milk companies, well organized and' equippedy'and,',:f 
lishmentS'i^ich 'make'' a Specialty, of serving milk and'';'Creant::;Oil;,Sl<^ 
■quality and, .exceptional purity. These 'efforts to famish;/' 
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and “guaranteed ” milk and general competition for the best class of 
trade are doing more to raise the standard of quality and improve 
the service than all the legal measures. The buildings and equip- 
ment of some of these modern dairies are quite beyond precedent. 
This branch of dairying is advancing fast, and upon the vsubstantial 
basis of care, cleanliness, and better sanitary conditions. (Pis. 
XXiri and XXIV.) 

CHEESE MAKING. 

Cheese inakiriglias been transferred bodily from therealm of domes- 
tic arts to that of manufactures. Farm-made cheeses are hard to find 
anywhere; they arc used only locally, and make no impression upon 
the markets. In the middle of the centnry about 100,000,000 pounds 
of cheese w-as made j^eariy in the United States, and all of it in farm 
dairies. At the close of the century the annual production of the 
country will be about 300,000,000 pounds, and 90 or 07 per cent of this 
will be made in factories. Of these establishments, there are nearly 
3,000, hut they vary greatly in capacity, and many are very small. 
New York and Wisconsin each has a thousand. The former; Slate 
n\ 2 ^kes nearly twice as much cheese as the latter, and the two together 
produce three-fourths of the entire output of the country. The other 
Cheesemiaking States, in the order of quantity produced, are Ohio, 
lUIhoiC Michigan, andPennsylVcania; butthese are all comparatively 
ttnimpojliant. A change observed as taking place in the factory 
tem pit'' of 'bringing a number of factories previoasly,inde|is^ailtf' 
V into a ^^ combination ” or under the same management. This t^hds to 
improve the quality and secm*e greater uniformity in the product, and 
often reduces cost of manufacture, all heing decided' advantages. 
More than nine-tenths of all cheese made is of the familiar standard 
variety, copied after the English Cheddar, hut new kinds and imita- 
tions of foreign varieties are increasing. The cheese made in the 
Couuti^% with the small importations added, gives a yearly allowance 
of less than 4 pounds to every pei’son; but as 30,000,000 to 50,000,000 
pounds are still annually exported, the per capita consumption oi 
, cheese in the United States does not exceed 3^ pounds per annu;^. 
This is a very low rate, much less than in most European cqnntcies. 

BUTTER MAKING. 

Great as the growth of the associated system of butter making has 
been apd fast as creameries- have multiplied, especially in the newer 
1^ agricultural States, such as Minnesota, Nebraska, Kan« 

; sas, South Dakota, and Washington, there is still much more butter 
PI ^ farms in the United States than in <^eamories. Creamery 

all the lai^e markers, the daii^ products making Com- 

but consumption;;and 
an,, immense' 
all. 'Estimating the annual 
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Plate XXIV. 



Fig. 2.— Bottling Room on a Dairy Farm in New York. 





DAIEY DEVELOPMENT. 


401 


butter i)roduct of the country at 1,400,0005000 pounds, iK)t much over 
400,000,000 of* this is made in the 7,500 or 8,000 creameries nowin 
operation. Iowa is the greatest butter-producing State and tlie one 
ill which the greater proportion is made on tlie factory plan. Tliis 
State has 780 creameries, only two counties being without them; about 
two-fifths are cooperative. In these creameries about 88,000,000 pounds 
of butter are yeaidy made from 624,000 cows. It is estimated that in 
the same State 50,000,000 pounds of butter in addition are made in 
farm dairies. The total butter product of this State is therefore one- 
tenth of all made in the Union. Iowa sends over 80,000,000 pounds 
of butter every year into other States. liTcw York is next in impor- 
tance as a butter-making State, and then come, in order, Pennsylvania, 
Illinois, Wisconsin, Minnesota, Ohio, and Kansas. Yet, all of these 
combined make but little more than one-half of the annual butter crop 
of the United States, and in no one of them except Iowa is half of the 
butter produced made in creameries. The average quality of butter 
in America has materially improved since the introduetioh of the 
creamery system and the iise of modern appliances, and the average 
continues to improve. Keyertlieless, a vast quantity of poor butter is 
made—enough to make a largo and profitable business in collecting it 
at country stares at grease prices or a little better and rendering or 
renovating it by patent processes. This renovated butter has been 
fraudulently sold to"^ considerable extent as the true creamery article, 
of which it is a fj^^fe'linitation while fresh, and several States have 
recently made laws to identify the product and prevent buyers from 
being deceived. No butter is imported into this country, and the 
quantity exported is as yet insignificant, although there is beginning 
to be a foreign demand for American butter. The home consumption 
inust hedordingly be at the yearly rate of 20 pounds to the person, or 
about 100 pounds annually to the family of average size. If approxi- 
shows Americans to be the greatest butter-eating 

■ ,The'p:ebpie:''ajf'''tMs .country also , consume: milliqas;.of ; pounds .every.,,,..;, 
year of 'butteif''eubsti.tutes'^a^ ' imitations,,’' such ,,as’olebm;atgafine. 
biitterine. Most of this is believed to be butter by thosev^^^ 
and the State dairy commissiOnei’S mentioned are largely occupied in 
the execution of laws intended to protect consumers from these butter 
frauds. 

BY-PRODUCTS OF DAIRYING. 

Within recent years there has been great development in the eco- 
nomical uses of the by-products of dahying. Ten years ago there 
were enormous quantities of skim milk and buttermilk* from th^; , 
(^eameries and of Whey from cheese factories, which were 
;';y&fed. ■ At .farm dairies .these by-products' are generallf'v.usei|:':|b,.?;'^^^ 
|■i|0yahtage in 'feeding animals, 'but'', at; 'idie'YaetoW 
|';;p|0^seasons of greatest milk' ■supplyf"thiS' most desira^ 

A 99' 26 ' ■' ■’ v;;';:';':'';., 
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utilization is largely impracticable. In many places hcay brandies 
liave lately been added to the industry, which make sugar of milk 
and some other eoramercial products from whey, and utilize skim milk 
in various ways. The albumen of the latter is extracted for use with 
food products and in the arts. The casein is desiccated and prepared 
as a baking supply and substitute for eggs, as the basis of an enamel 
paint, as a substitute for glue in paper sizing, and it is also solidified 
so as to make excellent buttons, combs, brush backs, handles, elec- 
trical insulators, and similar articles. 

XUMBEiR OF cows AND QUANTITY AND VALUE OF DAIRY PRODUCTS. 

The cows in the United States were not counted until 1840, but 
have been since enumerated for eveiy decennial census. It has 
required from 23 to 27 cows to every 100 of the population to keep the 
country supplied with milk, butter, and cheese, and provide for the 
export of dairy products. The export trade has fiuctuated much, 
but ha?5 never exceeded the imoduce of 500,000 cows. With the clos- 
ing years of the century it is estimated that there is one milch cow in 
the United States for every four persons. This makes the total num- 
ber of eow^s about 17,500,000. They arc unevenly distributed over 
the country, being largely concentrated in the great dairy States. 
Thus, Iowa leads with 1,500,000 cows, followed by New York with 
almost many ; then Illinois and Pennsylvania, with about 1,000,000 
each. The States having over 500,000 each are Wisconsin, Ohio, 
Kansas, Missouri, Minnesota, Nebraska, and Indiana. Texas is 
cixidited with 700,000 cows, but very few of them are dairy anitnals. 
In the Middle and Eastern States the milk product goes very largely 
to the supply of the numerous large towns and cities. In the Cen- 
tral West and Northwest butter is the principal dairy product. The 
following table gives approxima'tely an exhibit of the quantity and 
value of the dairy iiroducts of the United States in the year 1899 : 


Estimated nimher of eoies and quantity and value of dairy ]prodiicts. 


Cows. 

Product. 

Rato of 
product per 
cow. 1 

Total product. 

Rato of 
value. 

Total value. 

11»000,000 

Butter 

130 pounds - 

1, 430, OOO; 000 pounds. 

Oent$. 

18 

$30r,4(X),{XX) 

1,009,000 

Cheese 

300 pounds - 

SOO, 000, 000 pounds . 

9 

27,000,000 

Asoo,ooo 

Milk 

380 gallons . 

3,090, 000, 000 gallons . 

8 

167,300,000 


This gives the grand total of the dairy products of the country a 
value of S451, 000,000. If to this bo added the skim milk, butter- 
milk, and whey, at their proper feeding value, and the calves dropped 
yearly, the annual ^aggregate value of the produce of the dairy cows 
exceeds SSO.0,000,000. Accepting these estimates as conservative, 
they show that the commercial importance of the dairying of the 
United States is such as to command attention and justify ail reason- 
able provisions for guarding its interests. 



I>EYELOPMENT OE THE NUTRITION INYESTIGATIONS 
OF THE DEPARTMENT OF AGRICULTURE. 


By A. C. Trce, Ph. B., Director, and B. D. Milner, Ph. B., Afisistant in 
Nutrition Investigations, Office of Exx^eviment Stations. 

INTKOBUCTION. 

Tlio subject of food economy in all its details, always of vital inter- 
est, lias acquired increased importance in this country in recent years 
from the extensive investigations that have been made and are 
still being i)rosecuted in connection with and as a part of the work of 
the Department of Agriculture and the agricultural expeviment sta- 
tions. There had been a considerable amount of investigation of the 
food of man, as well as studies of tlie food of domestic animals, before 
the stations were established. Much of the early experimenting was 
carried on in connection with ph 3 "siological investigations or other 
work connected with the stiid}^ of medicine. Some of the investiga- 
tions, however, are directly comparable with more recent -work. 

The first American investigation on the subject of liuniau nutrition 
which lias been found bj’’ the authors was prosecuted by J. R. Young 
in Philadelphia in 1803. It was entitled “Experimental inquiiy into 
the imineiples of nutrition and the digestive iiroceSvS.” The author 
studied the nutritive value and digestibility of such materials as 
sugar, gum, beans, and wheat, making experiments with frogs and 
other small animals. The article summarizes the ideas on human 
nutrition held at that time. 

With the rise of the experiment stations inquiries into the eompo- 
sition of feeding stuffs and their appropriate use in the nutrition 
of domestic animals were undertaken, and have since been carried 
on quite actively. Later some of the stations undertook similar 
investigations of the food and nutrition of man. The science of the 
nutrition of man has so much in common with that of nutrition of 
animals that a distinction between the two is not easily made, and 
naturally^ thej" have been studied together. These i*esearches have 
been carried on mainly in the physiological and chemical laboratories 
of universities as well as of experiment stations. On the whole, for 
the study of foods and the laws of nutrition, much more experimental 
inquiry has been made with animals than with men, partly because 
of the greater ease and convenience of experimenting with animals 
and partly because of the especial activity of the experiment stations 
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ill tliis direction. Tlie attention devoted to the special study of feed- 
ing stulfs for animals, up to the present time, is likewise grearter than 
that devoted to the special study of the food of man, leaving out of 
aeeoiint, of course, the subject of food adulteration, which eoinpriscs 
a phase of the general investigations not discussed here. 

The growth and development of this subject in the United States 
has an interesting history. Beginnings were made by physicians and 
other scieiitihc investigators. Much of the work with which the nutri- 
tion investigations of this Department are directly connected and out 
of which thej greiv was of this nature, and not a little was made pos- 
sible only by the generosity of private individuals; then economic 
institutions and Government scientific departments became interested, 
and finally the results of the work jiroved so valuable and useful that 
Congress made special aiiproiiriatioii for carrying on investigations in 
nutrition in different places throughout the country. 

SCOPE OF INVESTIGATIONS ON THE FOOD AND NUTRITION OF MAN, 

Investigations on tlie food and nutrition of man include the study 
of two branches of the vsubject, which, though quite intimatel}^ related 
and both valuable, are nevertheless of imi)ortanee in different ways. 
One branch of tlie subject comprises a study of the chemical comiio- 
sition of different food materials, an investigiition that is purely 
analytical, but a necessary preliminary to the investigation in the 
other branch of the subject, which comi^rises I’esearches into the laws 
of nutrition and the economic and sociological application of the sub- 
ject. The former has to do with simply the chemistiy of food, while 
the latter has to do wdth the physiology — the physics and chemistry; — 
of the nutrition of man, together with its economic and sociological 
application to peojile of different classes in different places and nnder 
different conditions. 

From the first many investigations have been made wliicli studied 
food incidentally in connection with some special problem — for 
instance, the effect of some drug. Mention should be made in this 
connection of the experiments of Professor Chittenden, of Yale Uni- 
versity, on this and similar lines. This work is still carried on; the 
earliest results were published, liowever, some twenty years ago. 

Some very interesting experiments have been made by earlier 
American investigators on the effect of muscular exertion on the firo- 
ductioii of urea. One of the most noteworthy investigations of this 
nature was made by Dr. Flint in 1871 with the professional pedestrian 
iYeston. The earliest study of dietaries which the authors have 
found was made by J. S. Gould, published in 1852, entitled Report 
on the food and diet suited for almshouses, prisons, and hospitals.” 
These are only a few of tlie.investigations which might be cited. 

; A considerable part of the early work in the study of foods in this 
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country was analytical, along the line of the chemical composition of 
different food materials. A not inconsiderable amount of such work 
was done between the years 1840 and 1860, most of which, however, 
is of interest to-day chiefly from a historical standpoint. The great- 
est accuracy of the work done at that time was in the determination 
of the elementary composition and the inorganic compounds of the 
food l>rodiicts. A considerable number of analyses were carefully 
made in an attempt to leazm tlie proximate comi)ositioii also; but 
accurate and reliable methods of organic and analytical chemistry 
had not yet been fully developed, so the results are comparable only 
in a general way with those of analyses which have been made accord- 
ing to the so-called “ Weende” methods, which were devised and 
came into general use about 1864. Since that time it has been possi- 
ble to carry on systematic investigations of food materials from the 
standizoint of their nutintive values as determined hy their chemical 
composition. 

A considerable amount of investigation of materials used as food 
by man has been for niany years and is still being carried on by the 
Division of Chemistry of the Department of Agriculture. Mr. Clif- 
ford Richardson made a large number of analyses of specimens of 
American flour and the bre<ad made from them, and of fresh vege- 
tables and other materials. Prof. H. W. Wiley, the i>resent chief of 
the Division, and his associates, have also made a great many analy- 
ses of cereal grains and their products, canned foods, meats, and other 
materials. A great deal of study of tire composition of food materials 
has been made by Professor Wiley in the prosecution of his investi- 
gations of adulteration of foods. A considerable number of analyses 
of foods, especially dairy products, sugars, fruits, and vegetables, 
were made elsewhere in this country prior to the establishment of the 
experiment stations. This work has been continued and materially 
extended by the stations. 

INCEPTION OP THE PRESENT COOPERATIVE INQUIRIES ON THE 
NUTRITION OP MAN. 

The particular inquiry on the nutrition of man, which has developed 
into the cooperative inquiries now being prosecuted in different parts 
of the country under the auspices of the Department of Agriculture, 
had its inception in the study of the chemical composition and nutri- 
tive economy of food Ashes and invertebrates that was undertaken hy 
Prof. W. O. Atwater in 1877, in the chemical laboratory of Wesley«an 
University, at the instance of Prof. S. P. Baird, Secretary of the 
Smithsonian Institution and United States Commissioner of Fish and 
Fisheries. 

The investigations, begun then and continued until 1882, included 
(1) chemical analyses of fishes and invertebrates; (2) experiments’ 
upon the digestibility of fish; and, (3) studies of the chemical con- 
stitution of the flesh of fish. In the course of these investigations 
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there ^yere studied vsoiue tvyo hundred specimens of marine and 
fresh-water fishes and invertebrates commonly used for food in 
the United States. For the prosecution of this inquiry small sums 
were appropriated from time to time, through the agency of Pro- 
fessor Baird, to defray the exj>ense for iipparatus and labor of assist- 
ants. Several citizens of Middletown, Conn., of New York, and of 
other places, feeling personally interested in and recognizing tlie need 
of just such work, contril^iited generoiisl^^ towai'd carrying out inves- 
tigations much more elaborate and extensive than would have been 
possible without such material assistance. Doubtless from the inter- 
est of those individuals, manifested in such a manner, the work was 
given at once an importance which otherwise it might have been long 
in acquiring. The information regarding the food value of fish that 
was obtained through these studies emphasized the need of similar 
study of other food materials. 

In 1SS4 Professor Atwater was asked to i:)repare plans for speci- 
mens, labels, and other illustrative materials for the food collection 
of the United States National Museum. In the development of these 
plans it appeared very desirable to illustrate the fundamental i)rinci- 
ples of food economy, for w^hich puri)ose there was need of consider- 
able information concerning the chemical composition of some of the 
more common food materials in use in this country. This informa- 
tion was not then available, because no extensive investigations of 
American food pi'oducts had ever been made. To make such inves- 
tigations 'was a large undertaking, and the necessity for doing so was 
not popularly understood. A beginning was made, however, with the 
hope that as the results of the w^ork should appear and their value 
should be idealized the means for continuing the inquiry would be 
found. By 1883 nearly one hundred specimens of food products, 
mostly animal, but including some vegetable, had been analyzed in 
the laboratory of Wesleyan University, the ex|)ense of the work 
being met in x)art by the National Museum and in part by contribu- 
tions from •private sources. In 1888 the Storrs experiment station 
was established and placed under the direction of Professor Atwater. 
Provision was made for conducting its chemical investigations in the 
Wesleyan University laboratory, and the analysis of animal and 
vegetable food products was continued as j)art of its work, both as 
independent inquiries and in connection with dietary studies and 
other investigations, which will be mentioned later. 

The World^s Columbian Exposition, in 1893, afforded a most favor- 
able ojiportunity for collecting specimens of food materials of pai*- 
ticular interesl; in the United States. On behalf of the executive 
committee on awards for that exposition, Prof. IL W. Wiley, of tke 
Department of Agriculture, undertook the investigation and analysis 
of a large number of specimens of cereal grains and milling i>roducts 
from them, sugars, and other products. These investigations were 
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carried on at the exposition and were completed later in the labora- 
tory at W ashihgton City. On behalf of the same committee, Professor 
Atwater undertook similar investigations of prepared foods, and espe- 
cially?- animal foods. Over six hundred specimens of such foods were 
collected for this investigation. The work was carried on so far as 
possible at Chicago during the exposition. Afterwards it was trans- 
ferred to Middletown, Conn., and was continued in the laboratory of 
Wesleyan University as part of the work of the Storrs station. Analy- 
ses of over five hundred specimens were comi>ieted by 1894. This 
was the most extensive investigation of this character undertaken up 
to that time in this count ly. In this work, as well as in other nutid- 
tion investigations, Prof. C. D. Woods has been prominently asso- 
ciated with Professor Atwater. 

STUDY OF DIETARIES. 

Meanwhile the investigations in nutrition had been begun along 
another line, namely, the study of dietaries, in an attempt to learn 
something concerning the character and quantity of food actually 
consumed by people in different circumstances of life in different 
localities. The first extensive work of this kind in this country car- 
ried on by the methods followed at the present time was undertaken 
by Hon. Carroll D. Wright, in 1886, while chief of the Massachusetts 
bureau of statistics of labor. For the i>uri>ose of supplying, in some 
measure, information necessary to enable the workingman to regu- 
late more intelligently his expenditures for food and to secure with a 
given expenditure the maximum amount of nutritive ingredients, the 
bureau collected a- number of schedules of dietaries, giving quanti- 
ties and cost of food used by working people in different cities in 
Massachusetts and also in some localities in Canada, from which 
some of the working people had come. The data thus collected were 
submitted to Professor Atwater, under whose supervision the quanti- 
ties of nutritive ingredients in the food purchased were estimated. 
The statistics of quantities of food purchased were compiled from 
original accounts with tradesmen. No analysis of foods was made in 
these studies. The amounts of ingredients contained in the food 
were estimated upon the basis of the results of analyses of similar 
foods already made. So far as possible, American analyses were used ; 
for the materials of which no analyses had been made in this coun- 
try, however, the results of European analyses were employed. 

The results of these studies were only approximately correct. In 
order to secure more reliable data, which might be useful in estimat- 
ing dietary standards and in more accurate inquiry in food economy, 
similar studies were carried on at Middletown, Conn., under the direc- 
tion of Professor Atwater. In these studies the errors in collecting 
data observed in the preceding studies were eliminated so far as pos- 
sible, and analyses of many of the foods used were actually made. 
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Tlie classes of people studied included not only laborers’ families, but 
also students’ boarding clubs and well-to-do persons. The results of 
these studies, together with those of the former studies, seemed to 
warrant generalizations of considerable interest, and particularly to 
indicate the directions in which further inquiry was needed. The 
Avork thus done represented the beginning of an investigation of an 
important subject. In 1890 the Storrs experiment station, in cooper- 
ation Avith the United States Department of Labor, Avhieh liad been 
established AAuth Hon. Carroll D. Wright as Commissioner, under- 
took a series of accurate dietary studies, Avhich Averc continued for 
several years. By January, 1895, twenty-one such stud ies of the actual 
food consumx>tion of families of mechanics and x:)rofessional men had 
been made and reported by the station. Similar investigations haA^e 
since been carried on elsewhere, especially under the aiisi^ices of the 
Department of Agriculture, as explained in a later paragraph, so 
that at the i)resent time the results of about tliree hundred such 
studies are recorded, Avhile the work is still going on. 

STUDY OF THE DIGESTIBILITY OP DIFFERENT POOD MATERIALS. 

The value of different foods for nutriment depends not only upon 
the kinds and amounts of nutritive ingredients which tliey contain, 
as determined by chemical analysis, and upon the qiiantities in Avliich 
they are used in the dietaries of different people, but it depends also 
upon the proportions of the different nutrients Avhich can be digested 
from the foods by persons under normal conditions as to variety and 
amounts of food consumed, liabits of living, and general health. Por 
this reason one very important imrb of the investigations in food and 
nutrition of man has, been the study of the digestibility of different 
food materials, with particular reference to the proportions of nutri- 
ents that may be digested from them. This study has been made by 
actual experiments AAith men in which the coefficients of digestibility 
of food materials Avere determined from the amounts of tiutrients in 
the food eaten and in the feces excreted. 

PreATOus to the xSpreadof im^estigations in nutrition in this country 
very little research had been made along this line. Even in Europe, 
where the study of nutrition had been carried on for many years, the 
number of digestion experiments Avith men was not lai'ge. In connec- 
tion with the nutrition investigations Avhich are being carried out by 
the Department of Agriculture in cooperation with experiment sta- 
tions and other institutions more than one hundred and fifty digestion 
experiments have already been made, and at the present time some 
series of elaborate experiments are still in progress. . 

STUDY OP THE FUNCTIONS OF FOOD IN THE ^ODY. 

One important funetioh of food is to furnish 
For a thorough study of the laws of nutrition, therefore, and of the 
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uses and nutritive values of food, there nuist be a means of determin- 
ing the amounts of energy potential in the food consumed and in the 
products formed from the food by the body. Since different forms of 
energy uui}" be transformed into heat, the energy of a substance may 
be expressed in terms of heat, and therefore the potential energy of a 
substance may be measured bj^ the heat developed when the sub.staiice 
is burned in oxygen. A method is employed whereby the amount of 
heat thus developed by food materials is determined. The result 
obtained in this way is called the “heat of combustion” of the mate- 
rial burned. The apparatus used for this purpose is called a calorim- 
eter, various forms of which have been devised. The early work done 
by the Storrs station along this line was by use of a Stohmann calo- 
rimeter, a modification of that of Thompson. This apparatus proved 
unsatisfactory, and the attempt was made to secure a better one. 
The bond) calorimeter devised by Berthelot was superior, but was 
very costly, because of the large amount of platinum used in its con- 
struction. With the aid of Professor Hempel, of Dresden, Professor 
Atwater and his associates succeeded in modifying the Berthelot apx)a- 
ratns, especially with regard to the amount of platinum used, so that 
a veiy accurate and satisfactory calorimeter has been obtained at a 
much lower cost. Mr. O. S. Blakeslee, meehauician of Wesleyan 
University, devised and elaborated considerable accessory apparatus, 
which has contributed lai‘gely to the success of the calorimeter. By 
the use of this apparatus the heats of combustion of a large number 
of different food materials have been determined. 

In the study of nutrition of both man and domestic animals at the 
present time, considerable attention is paid to the fuel value of foods, 
that is, to their actual value to the body as sources of energy. This 
net value is taken as the heat of combustion of the total food con- 
sumed, minus the sum of the heats of combustion of the uuoxidized 
material in the feces and in the urine. The values thus determined 
are used in the calculation of dietary standards, which serve to indi- 
cate in a general way the proportions of the nutritive ingredients of 
food that are appropriate for people in different conditions. 

Studies of some of the more fundamental laws of animal nutrition 
have been carried on for the purpose of determining what uses the 
body makes of its food under different conditions. Special inquiries 
of this nature were begun by Professor Atwater and associates in 
1892 by means of an apparatus known as a respiration calorimeter, so 
arranged that a man may spend a number of days in comparative 
comfort within it, and so manipulated that the metabolism of both 
matter and energy in his body may be determined. In devising and 
perfecting the apparatus and in carrying out the investigations with 
relation to the measurements of heat and mechanical work, Professor 
Atwater was assisted by Dr, E, B. Rosa, professor of pliysics in Wes- 
leyan University. Dr. G. Benedict, instructor in chemistry, and 
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Mr. O. S. Blakeslee were also iini)ortant contributora to the develop- 
ment of tlie apparatus, and Dr. Benedict has had a very important 
part in the experiments made with it. Several years were spent in 
the development of this apparatus and tlic elaboration of metliods of 
experimenting with it. By the winter of 1895—96 the apparatus v'ms 
considered accurate enongh to justify its use in experiments with 
men, and several experiments were made in which determinations of 
the metabolism of matter were made wdtli considerable accuracy. The 
determinations of the metabolism of energy, ho'svever, w'^ere not con- 
sidered sufTicieiitly accurate. As experience in the use of the calori- 
meter was gained several improvements in the ax)paratns and in 
methods of manipulation were made, until the results finally obtained 
were as accurate as those secured in investigations on a much smaller 
scale, in wdiich ordinary laboratory methods are followed. Later 
experiments are furnishing definite, accurate information concerning 
the action of the fundamental laws of the conservation of matter and 
of energy in the living organism. The results already attained show 
remarkable agreement in income and outgo of both matter and energy 
in the bodies of men at work and at rest, with difterent kinds and 
amounts of food, thus giving very exact indication of the w^ays in 
w’^iieh food performs its functions in the body. These results are 
exceedingly valuable from the standpoint of both imre science and 
practical utility. 

NUTRITION INVESTIGATIONS UNDER THE DEPARTMENT OF AGRICUL- 
TURE. 

The greater part of the investigations in the food and nutrition of 
man above referied to as carried on previous to 1891 were made by 
the aid of contributions from private individuals,^ though funds were 
supplied by the Storrs 'experiment station, and more especially by tlie 
Smithsonian Institution and the United States Fish Commission, 
through Prof. S. F. Baird, and by the United States Department of 
Labor, through Commissioner Carroll D. Wright. 

As early as 1890 the results of the nutrition investigations already 
made had aroused so much public interest that steps were taken to 
induce Congress to appropriate funds for carrying on the woi'k. Noth- 
ing dehnite w^as accomplished there, however, until 1 894. In that year 
the act of Congress providing appropriations for the experiment sta- 
tions and authorizing the inquiries ■which they were to eondiict >vas 
changed so as to include the study of the food of man. The expei i- 
ihent stations were called upon to report progress in the work to the 
Secretary of Agriculture. At the same time Congress provided a 
special appropriation of $10,000 to enable the Secretary of Agriculture 

blmong the contributors maybe mentioned Hon. J. W. Alsop, M. D., L E. 
Palmer, and A, E. Crittenden, of Middletown, Conn., and Messrs. F. B. Thurber 
and E. G. Blackford, of New York, 
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to’ investigate and report upon tlie nutritive value of the various 
articles and commodities used for Imman food.” The prosecution 
of this inquiry was assigned to the Office of Experiment Stations, 
and Professor Atwater was appointed special agent in charge of tlie 
nutrition investigations. In the following year the appropriation 
was increased to $15,000, which amount has been provided annually 
since then. The State of Connecticut, by act of legislature of 1SQ5, 
also makes an annual appropriation of $1,800 to Storrs experiment 
station, the larger part of which is to be expended in the study of 
nutrition. 

THE PliESEXT COOPERATIVE NUTRITION INVESTIGATIONS. 

The work in charge of the Office of Experiment Stations is carried 
out largely in cooperation with scieiitifie and educational institutions 
and philanthropic organizations in difercnt parts of the country. 
Extended series of investigations have been prosecuted in Maine, 
Connecticut, Kew York, New Jersey, Pennsylvania, Virginia, Ten- 
nessee, Alabama, Missouri, Indiana, Illinois, Minnesota, North Dakota, 
California, and New Mexico. The Department of Agriculture has 
cooperated in New York City with the Association for the Improve- 
ment of the Condition of the Poor and the Industrial Christian Alli- 
ance in studying the food and nutrition of the people of tlie congested 
districts. Similar work has been done with Hull House in Chicago. 
The Polytechnic Institute and the Tuskegee Institute in Alabama and 
the Hampton Institute in Virginia have made investigations in their 
regions, i^articularly among the negroes in the Black Belt of the 
South. In other localities experiment stations, colleges, and universi- 
ties make investigations among jpeople of vmrious classes and condi- 
tions of life, including not only dietary" studies but also other phases 
of the subject of the nutrition of man. 

The method of cooperation adopted In the prosecution of these 
studies has some very decided advantages, particularly in the fact 
that so many different institutions, representing the varied interests 
of peoxde in Avidely separate regions, unite In a study of prevalent 
conditions and an effort for improvement. Besides this, the funds 
provided from the Department of Agriculture are used economicall 3 ^ 
and are often supplemented by means from other sources. By this 
extensive cooperation of individuals and institutions with the Depart- 
ment, under veiy favorable conditions, a large amount of valuable 
work is being done systematically, the results of which are made 
available to the i>ublic. In the judgment of competent experts, it is 
more thorough in its scientific methods, more extended in the scope 
and amount of investigation, and more useful in the distribution and 
practical application of its results than any othex' inquii’y of the kind 
ever undertaken in this countiy or in Eui’ope. 

The more important topics that have thus far received special attto- 
tion are the composition of food mateidals; the kinds and amouhte ot 
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food consumed by individuals, families, boarding houses, and institu- 
tions; the digestibility of food materials, and the fundamental laws 
of nutrition. A variety of collateral questions liave also received 
much attention. The results of these investigations are given in 
bulletins both of a i)ox)ular and technical character, which are issuofl 
through the Olhce of Experiment Stations. The results of analyses 
of food materials made in the United States have been compiled 
and ]3rinted in a bulletin for i)oi)ular use. In a revision of this 
bulletin, issued during the past year, the compilation was based iix)on 
over four thousand analyses, the larger portion of which were made 
in connection with the nutrition investigations. The results and dis- 
cussion of dietary studies also appear in bulletins prepared for pop- 
ular use. The results of digestion exx)eriments and metabolism 
investigations with the calorimeter are given in bulletins which are 
more or less technical in character, intended rather for the scientific 
student of the subject. 

FEATURES OF THE NUTRITION INVESTIGATIONS. 

From the scientific standpoint, the most noteworthy feature of these 
inquiries is found in the researchesw'ith the Atwater-Rosa respiration 
calorimeter, by means of wdiich the study of the application of the 
laws of conservation of matter and of energ}" in the human body are 
being carried out with a completeness not previously attained. Indi- 
cations of the value of this apparatus and method of inquiry are 
ax>parent in the fact that an apparatus on the same general plan, but 
large enough for experiments with domestic animals, is ali'eady in 
process of construction at the experiment station of the State College 
of Pennsylvania, under the direction of Prof. H. P. Armsb^^ and in 
cooperation with the Bureau of Animal Industry of the Department 
of Agriculture. The Prussian Government has provided means for 
the construction of a similar apparatus for the Institute of Animal 
Physiology at Bonn, under Professor Ilagemann. An approxiriation 
under Government authorization has also been^mado for the construc- 
tion of a like apparatus in connection with the Institute of Animal 
Physiology at Budapest, under Professor Tangl. 

From the practical standpoint, the information gathered in the 
nutrition investigations is already being utilized, and the Interest of 
economists, educators, and housekeepers in the results is constantly 
increasing. The results are being utilized in the determination of 
rations for the Army and Navy of the United States. Public institu- 
tions, in which dietaries are made up for a considerable number of 
persons,, are likewise taking advantage of them., The N e w Y ork State 
Commission in Lunae3% which has charge of all the public insane hos- 
pitals of that State, has employed Professor Atwater as a consulting 
expert on nutrition, and special studies of dietaries for these insti- 
lutions are being conducted under his direction with a view to the 



DEVELOPMENT OF NUTRITION INVESTIGATIONS. 413 

improvement of the dietaries for the insane patients as regards both 
quality and economy. The usefulness of this work is by no means 
confined to the United States, but is extending to other countries as 
well. 

INTEREST OF SCHOOLS AND OTHER INSTITUTIONS IN NUTRITION 

INVESTIGATIONS. 

One especially encouraging feature is found in the interest in* the 
subject that is being continually manifested hy progressive educators. 
There is mucli reason to hope that gradually the results of these 
inquiries will find iilace in regular public school instruction, and thus 
become a part of the common knowledge of the community. 

In the last repdVt of the Bureau of Education it was stated that 146 
cities in the country have introduced into the curricula of the public 
schools some form of manual training, many other cities contemplate 
it, and it will doubtless soon be a part of our school system. The 
form of this training at present offered to girls is in the main cook- 
ing, but there is a growing feeling among educators that it is the 
science of nutrition and plain facts about food in its relation to 
healthful living that should be taught. 

Schools of domestic science and schools of cookery each year pay 
more attention to the scientific side of nutrition, and in a number of 
instances have undertaken investigations of considerable practical 
imiiortance as well as scientific value. 

A number of schools and colleges have taken up the study of diet- 
aries witli a view to improving the diet of their students or making it 
more rational. The same is true of charitable institutions, hospitals 
for the insane, priisons, and other institutions where a large number 
of people must be fed. In such institutions it is, of course, desirable 
to make the diet sufficient in amount and suited to the needs of the 
persons consuming it. It is obvious that a small saving per capita is 
a matter of considerable importance in the aggregate. In several 
instances a study of the kind and amount of food consumed has 
shown that such a saving was possible while at the same time the diet 
was materially imx)roved. 

An examination of the files of medical journals and scientific 
periodicals published in this country shows that the earlier volumes 
contained few articles on investigations of nutrition, the chemistry of 
food, and similar topics; whereas the total luimber of such articles 
published in similar journals within the last few years is quite large. 

Bequests for bulletins and information received by the Department 
of Agriculture from schools, clubs, and individuals show that the 
interest in nutrition investigations is not confined to any one region 
or to persons following any special line of work, but that it is general 
and widespread. Offers of cooperation in food investigations are 
frequently made by nni versities, schools, and individual workers, tod 



414 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

it would be quite possible to extend the work and very materially 
increase the total output of American investigations on this line, 
provided more funds were available for the purpose. 

REACTION OP DEPARTMENT OF AGRICULTURE NUTRITION INVESTIGA- 
TIONS UPON SCIENTIFIC RESEARCH. 

The reaction of this inquiry ujdou scientific research and the scien- 
tific spirit in institutions where investigations are being carried on 
deserves siieeial mention. It has been the jiolicy of the Department 
of Agriculture to encourage inquiry by investigators and organiza- 
tions, and in institutions whose own resources in the form of money 
and of labor can be devoted to the purpose, the funt^ supplied by the 
Department being regarded as supplementary. In this way the 
appropriation by Congress becomes to a considerable extent a fund 
for aid of scientific research. Two important advantages are evident 
in such a policy. On the one hand, the amount and value of the 
product, and consequently the direct benefit to the community, are 
very much larger than could otherwise be obtained from like exiiondi- 
ture of public funds. On the other hand, the aid thus given by the 
Government to research in different parts of the country is a very 
important stimulus, oncounaging j>rofessors of institutions to under- 
take and trustees -to supiiort inquiries which without such aid would 
not be undertaken, and enabling gifted and aspiring students to enter 
fields of original inquiry such as will be useful to both themselves 
and the public as well as to the cause of science in general. 



THE PRACTICE OF FORESTRY BY PRIVATE OWNERS. 

By Henry S. Graves, 

Biixm^intendent of WorMng Plans of ilie Pivisioii of Forestry. 

INTRODUCTION. 

Tlio general movement in tlie United States in favor of conserva- 
tive forestry began about ' twenty-five to thirty years ago. During 
this time, through the medium of iiewsiiapers and magazines. Gov- 
ernment and State iniblications, and scientific and other associations, 
the iinxiortance of a strong federal and State forest* policy has been 
emiihasized, and private owners have been urged to adopt careful 
methods of handling their woodlands. Some of the results of this 
agitation are well known, such as the withdrawal from sale of about 
47,000,000 acres of public land to be held as federal forest reserva- 
tions, the establishment of State reservations in New York and Penn- 
sylvania, the institution of a system of fire patrol in Maine, New York, 
New Hampshire, Minnesota, Wisconsin, and Pennsylvania, theap];)oint- 
inent of forest commissioners or similar officers in Maine, New Hamp- 
shire, New York, Pennsjdvania, Minnesota, Wisconsin, and Kansas, 
the organization of two forest schools in the East and two in the 
West, as well, as the establishment of courses of lectures on forestry 
in many agricultural colleges, and the creation of a lively interest in 
the subject throughout the country. What effect the efforts of the 
advocates of forestry have had on the handling of xirivate woodlands 
is, however, not known to the general i)ublic, many believing that, 
with the excexition of a few conspicuous examples, real forestry has 
not been practiced at alL As a matter of fact, a large amount of 
work lias been done along the lines of conservative forest manage- 
ment, although it has not been known under the name of forestry. 
It is nevertheless a fact that whei^ever land is managed with the 
intention that it sliall jield repeated crops of timber, and is so treated 
that the x:)rodueiiig power is maintained at a high x>oiiitj there true 
forestry is x:)i’acticed. 

A large number of ov^^lers in nearly every State have carried on 
work which comes entirely >vithin this definition of true forestry, but 
their holdings are for the most part comparatively small. The 
majority of the large owners, the lumber companies, have not cut 
their forests with refereuce to the future production of timber, except 
ill some of the spruce sections of the Northeast. Throughput the 
far West, and in many x>arts of the East, the danger from fire is sb 
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great that most owners nave not aared to leave money invested in 
the forest in the form of small growing trees which otherwise might 
be utilized with present profit. In other sections, notably the Lake 
States, the taxes are so high that many owners could not afford to hold 
tile land for future crops of timber, even if there were no danger from 
fire. In such localities it has been the object of lumbermen to remove 
the timber as soon as possible, with no intention of ever cutting over 
the land a second time. This system of lumbering, together with the 
great destruction of the forests by fire, has given the impression that 
there is no careful forestry in this country at all, and the work of the 
many small owners and of the few large owners who have managed 
their lands conservatively has been overlooked. It is the pni’pcse of 
this paper to review briefly the work already done by private owners 
along the lines of forestry, much of which, though lacking system and 
imperfect in methods and results, shows the intention of true forestry 
and marks a great advance in the treatment of our forests. 

In order to come in touch with private owners who have carried on 
such forest work as has been described, the Division of Forestry 
issued a circular letter of inquiry regarding the prevailing methods of 
handling woodlands. Answers were received from about 2,000 persons 
from forty-six States and Territories, nearly 1,000 of whom stated 
that they had done some work which might be classed as forestry. 
The material was so voluminous that only a general account of the 
work can be given here, with special reference to the more instructive 
examples. 

EAKLY EFFORTS OF PRIVATE OWNERS. 

The earliest attempt at conservative forestry of which the writer 
has record was made in Connecticut in 1730, when Jared Eliot, of 
Guilford, in connection with Governor Bulkley and a Mr. Livingston, 
of Ij^'ew York, started a small blast furnace at Old Salisbury. The 
wood used in making the charcoal needed in the furnace was cut from 
the neighboringwoodlands, and instead of clearing the forests, as was 
usually done, a careful system of thinning was adopted. Only the 
large trees were cut, while the small siiecimeiis were left standing to 
shade the ground and to giw to a larger size. Tradition states that 
under this system the owners returned for successive crops every 
twenty years, and it is reported that timber is still being cut period- 
ically from this same land. A similar system of careful cutting is said 
to have been used by a large number of farmers in New England 
early in this century, and the practice was without doubt inaugurated 
Yery soon after the country became thickly settled. Some farmers 
went further than simply to select with care the trees which they 
wished to use or sell, and made thinnings with the sole view to improve 
the remaining trees. Thus, it appears that in 1840 B. P. Cutter intro- 
duced on his land in Pelham, N, H., a system of improvement cut- 
tings. It seems that an abandoned field had sprung up to white pine 
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and gray birch, and that when the trees were about 20 years old 
the birches began to be broken by the wdnd and to die. Wishing to 
save the wood before it decayed, Mr. Cutter cut out all the birch, 
leaving the pines untouched for twelve years longer. He then saw 
that a considerable number of the latter were being crowded out and 
were dying from lack of growing space and light, and accordingly he 
thinned out all the weak and unlikely trees, leaving the strong, vig- 
orous specimens for the final crop. His labor was repaid by the wood 
which he took out and the improvement of the* remaining ti’ees, which 
grew more rapidly 03i account of the increased amount of light and 
space. 

The planting of forest trees on waste lands was begun in Massacliu- 
setts at a very early date. It is said that between 1740 and 1750 an 
exiieriment in planting trees for ship timber was made at Pembroke, 
Mass. Tradition relates that the plantation was a complete success, 
and that timber was cut from it about 1810. Another early planta- 
tion was made in Bristol Connty, Mass., in 1790, where a farmer 
stocked a field with young oaks by sowing it with acorns. One of the 
first experiments in planting of which there is record was made iu 
1819 at Chelmsford, Mass., where Rev. J. L. Russell transplanted a 
large number of pitch-pine seedlings from a field, which he wished to 
cultivat©j to a stretch of barren drift sand. He was much laughed at 
by his neighbor, but to their astonishment the trees flourished, and 
in twenty years, he had a fine grove of pines, 6 to 8 inches in diameter. 
Of still greater interest and value as an illustration is the plantation 
of Zachariah Allen, at Smithfield, R. I., who planted about 40 acres 
of waste land in 1820 with chestnut, oak, hickory, and locust. The 
seed was sown in plowed furrows on the smooth ground, and in i‘ough 
places was dropped in lioles made by a hoe or a similar implement. 
A careful account of all expenditures and receipts was kept, and at 
the end of fifty-seven years the books showed a profit of 6.92 per cent 
on the capital invested. Similar plantations were doubtless made in 
the early part of the century, but no definite record of them can be 
obtained. 

Planting on a large scale was begun in eastern Massachusetts in 
the present century as early as the forties. The best known of the 
plantations are those of Richard Fay, at Lynn, who planted about 200 
acres, in 1846-1850, with oak, ash, maple, Morway spruce, Scotch 
pine, and larch, and of Joseph S. Fay, at Woods Hole, who a few years 
later stocked about 125 acres with trees. On Cape Cod it has been 
the custom of the farmers for many years to sow the seed of pitch pine 
on waste lands. The method is to sow the seed with a machine or by 
hand in plowed furrows about 4 feet apart. The cost is estimated to 
average $3 to $5 per acre. While pitch pine is the tree most com- 
monly planted, oak, ash, and other species have also been used, Tbo 
plantations in eastern Massachusetts are being investigated i 
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MasfjfiehBsetfs Eorestiy Association, and recoi’ds have already been 
obtained of 10,000 acres of land artificially stocked with trees. (PI. 
XXV, figs. 1 and 2.) . 

CAREFUL THINNING. 

I 

In many sections of the country planting by owners of small hold- 
ings is very important and should be encouraged in every way possi- 
ble, but the proper care of the existing woodlands is of much greater 
importance. Many observing farmers have already studied this 
problem and manage their wood lots with great intelligence. (PI. 
XX YI, fig. 1.) The extracts %vhich follow were selected from a large 
number of letters written by farmers in nearly every section of the 
country and are given to illustrate the character of the woi*k done, 

A farmer in Rochester, Mass., writes as follows: 

Ten years ago I began to cut all trees except white pine. I trim the trees as 
high as a man can reach easily, namely, 6 to 8 feet, leaving all limbs oh the ground. 
I leave the outside trees, which are exposed to the sun, as a protection tQ the 
trimmed trees. I thinned and pruned the trees when about 20 years old, leavxhg 
about 200 per acre. 


The following statement was received from a farmer at Wrentham, 
Mass. : " 

About thirty years ago I. began to cut out the dead and unthrifty timber; also 
cut inferior kinds to give *more room to the better ones. Cut early in winter, 
before deep snow interferes with the work of picking up and hauling. Xever out 
■ 'at.'' the, of wood Idt;, ;hht ; imre ihiek' i^owtk to aot' hs; h''^vind-hf ehk.:; ’ ’ 

;■ all of ' 

Qr"'ihark with an ax. , I 
chredn'Mling not. to 
■, The' tops I have worked'Up,'.: 
^thO'hext 'growth, , ■ 

means confined 

f^m;ihen in nearly. ey6ry;Stote'to:h^ft'^fi^^ 
■farmers endeavor .to', use^cohSei^ 

'"ThtiSj'one fariner:','h^r^e|;,|^ ' 

trees.; 
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PLATE XXV. 



Fig. 1.— White-Pine Grove in which Thinning and Pruning 
HAS taken Place. Plymouth, Mass. 
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Plate XXVI. 



Fig. I.—A Pitch-Pine Plantation, Established by Sowing. 
East Brewster, Mass. 



Fig. 2.— Land Cut Periodically for Sprouts, with Young Growth in the 
Foreground. Barnstable County, Mass. 
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A Michigan man writes that he marks all the trees he wishes to leave 
standing and eiits the remainder, piling and burning the brush. 

A California farmer writes as follows: 

In the winter seaspn, when time will admit from farm work, I cnt out all the 
poorest growth, leaving only thrifty trees, about SOO to the acre. I draw all brush 
to some clear ground and burn it. I bum all chips and trash and obtain a large 
amount of ashes, which I throw around my apple trees. 

CAREFUL CUTTING OF SPROUT LAND. 

It is well known that most hard woods send up sprouts from the 
stump, especially if the trees are cut before the sap begins to run In 
the spring. (PI. XXVI, fig. 2.) Many farmers take advantage of 
this fact, and cut their woodlands clear, and then wait fifteen to thirty 
years for a second crop of sprouts. It is common to hear this practice 
vigorously condemned, but as a matter of fact, it is one of the estab- 
lished systems of forestry used in Europe as well as in this country. 
Eor the production of firewood it has many advantages; and if the 
cutting is done carefully, the growth will frequently amount to not le^ 
than 1 cord per acre per annum. Thus, Xew England farmei*s calcu- 
late that about twenty-five years are required for cleared sprout land 
„ to produee 25 cords of wood per acre. This system has been in prac- 
' iice since the early settlement of the country, and in many places bid 
oak stumps may be seen from which repeated crops of sproiiis hhye 
been cut aud which have become, under the treatment, gnarled, mis- 
shapen, and covered with irregular knobs. As a rule, no precautions 
are used to assist in the prolongation of the life of the stumps, but the 
correspondence of the Division of Forestry shows that a considerable 
number of men have taken this point into consideration in cutting 
their sprout lands. Thus, a Kew Jersey farmer writes that he cuts 
his sttpnps slanting from the center like the roof of a house, taking 
the bark. In this way no rain water is allbwed to 
.thus'hasten its decay. , Auumber of ■.'cbrirb-'': i 
■' ' arO' accustomed to cut,,, 'the ,stum^ 

the' grou3idi/'jgo/that;',''iudepe^^ wi,Il;'be'tormed;'.:Ahd','f£^ 

will not break off .the,.sprbuts,,,aS'Wbuld';o£teU''be'tfe 
, stumps, , Eettem, were 'i^eeived'froin;. ’’many ■ farmer 
■'■'.■always cut, the trees' 'In .■';Wi^nter,' as’ 'the,' stumps’,’ are, theifr"' 
; sprbuting power if cut during the grbwing season. 

' CONSERVATIVE. 'NUMBERING. 

in forestry by lumbermen has been donb : 
ip: ’,thb’;Sprue'e^’'foreata, of and the, New England 'States*' 

was E,.'S. .Coe,„ of Bangor,, 

''large' Wes.' were cut and' 
land could ’'be cut over at 'repeated' 
he, ' restricted .the cutting, 
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even sometimes to 14 inches on the stump. As n result he cut over 
certain tracts a second time and obtained as large a cut as at first, 
using the same diameter limit. A large number of owners have fol- 
lowed his example and limited the cutting of spruce to a eei-tain size, 
but so far as the writer is informed the cuttings have not been regu- 
lated in a systematic way, except on the tracts belonging to Dr. W. S. 
Webb and Hon. W. C. Whitne^^ in the Adirondacks, where the land 
has been lumbered under a sj-stem devised by the Division of For- 
estry. The usual method of the lumberman is to issue instructions 
to the choppers not to cut trees under a certain diameter on the stump, 
and later on the stumps in the woods or the butt logs on the landings 
are measured in order to see that the regulation has been complied 
with. On the two tracts just mentioned, however, not only is there a 
diameter limit for the cutting, but all trees are marked which are to be 
cut, and seed trees above the specified size are left when necessary. 
The lumbering is strictly regulated according to the following rules, 
and competent inspectors are employed to see that they are rigidly 
Carried out: 

(1) No trees shall be cut which are not marked. 

(2) All trees marked shall be cut. 

(3) No trees shall be left lodged in the woods and none shall be 
overlooked by the skiddei's or haulei*s. 

(4) All merchantable logs which are as large as <3 inches in diame- 
ter at the small end must be utilized. 

(5) No stumps shall be cut more than 0 inches higher than the 
stump is wide. 

(6) No spruce shall be used for bridges, corduroy, skids, slides, or 
for any purpose except building camps, clams, or booms, unless it is 
absolutely necessary on account of lack of other timber. 

(7) All merchantable spruce used for skidways must be cut into 
logs and hauled out. 

(8) Contractors must not do an^^ unnecessary damage to young 
growth in lumbering; and if any is done, they must discharge the men 
who did it. 

The International Paper Company has within a few years adopted 
a system of restricting the cutting of spruce on a part of its lands in 
Maine> New Hampshire, Vermont, and New York. The method is to 
cut no spruce under 12 inches in diameter on the stump. Fir, how- 
ever, is cut clean in order to reproduce the ground to spruce. On 
one tract of 120,000 acres, in New Hampshire, an inspector has been 
employed to watch the lumbermen to see that they do not cut any 
small spruce for lumbering purposes, except for camps, bridges, dams, 
cribs, piers, and corduroy. Oh a considerable amount of land, how- 
ever, this company cuts the spruce clear without regard to the future 
pi’oduction of timber. 

An interesting method of forest work is that used in the southern 
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part of New liainpshii'e, near Lake Winnepesaukee, where the lum- 
bermen, in a number of eases, have left white pine trees for seeding 
purposes. The trees are usually spreading, scrubby specimens, which 
are of no great value, but which, nevertheless, would bring a small 
price for box boards. The lumbermen calculate that about two to 
five good seed trees of pine per acre, evenly distributed, usually 
secure an excellent natural reproduction. It is the custom, therefore, 
to leave standing not less than two or three spreading trees per acre. 

Some of the lumbermen in Maine, in cutting second growth white 
pine, leave standing alTtrees under 12 inches in diameter, and calcu- 
late that they can return for a second crop in about twenty ^'ears. 

Ill the Allegheny Mountains niiieli of the lumbering does but little 
damage to tlie forest. This is usually not due to a conscious inten- 
tion on the part of the lumbermen to protect the forest, but is because 
only a limited class of timber can be sold. Thus, one man in West 
Virginia writes that he cuts only the white oak, poiilar, and walnut, 
leaAung all trees under 23 inches in diameter. lie states that he takes 
great care not to injure the young growth; that he is now cutting 
over a tract of 1,200 acres for the third time in twenty-six years, and 
that he expects to remove his fourth crop in five years more. 

A novel plan of forest work has been initiated by the owner of about 
4,000 acres at Kendalia, W. Ya., who wishes to combine forestry with 
stock grazing. He is thinning the entire tract, removing the dying, 
overripe, or otherwise unlikely trees, and leaving all thrifty, sound 
specimens of all species. He then clears the underbrush and sows 
the ground to blue grass. The thinning is to be completed within a 
year or two, and tlie work of clearing and sowing to grass will be done 
gradually. It is the owner’s intention to utilize the farm permanently 
for stock and to hold the growing timber as an investment for the 
future. The owner is making the experiment with the full under- 
standing that the future value of his forest lies in the growtli attained 
by the small trees now standing, and that when these trees are cut 
there will be no provision for natural reproduetiou. The work was 
begun in 1898, and 10 acres Avere treated in the way described in order 
to ascertain the expense and to test the behavior of the grass. It 
appears to be an entire success. 

As illusti'ating the kind of foresti'y practiced by certain lumbermen 
in the South, the following letter is of interest: 

I have just commenced to cut off 700 acres near Ohatchee, Calhoun County, Ala. 
I go over the land, cutting all the trees down to a diameter of 12 inches at the 
stump, or 2 feet above the ground. I leave all the oak and pine (longleaf yellow 
pine) and cut down all other growths clean, and leave the woods clean with the 
exception of the timber I leave to grow larger. These small trees are then thick 
enough, or as thick as they should be, to grow fast. I cut from this land about 
twenty large trees to the acre. This in log scale makes about 9,000 to 10,000 feet to 
the acre. I burn this land off every year, some time when the sap is not up, or any 
time between November and February. There are never enough leaves to make 
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enough fire to hurt the timber by burning it once a year. 1 am very careful in 
cutting this large timber to fall it so as not to inflict wounds on the trees to vstay on 
the ground, as this will leave defects in the timber when it is cut, say twenty years 
from now. I do not leave small ti’ees unless they have straight bodies, so when 
they grow u^) they will be useful timber. Inside of five years I will begin to leave 
sprouts that aiopear, so as to form another growth after this timber, now being left, 
is ready to cut, I use this land after it is cleaned up for sheep and hog pasture. 

The instances of conservative lumbering described in the precfcding 
pages are but examples of work which has been carried on by a large 
number of lumbermen. The systems have been devised by the own- 
ers themselves, and, while in many cases improvements could be 
- made, the work shows that much more has been done in the way of 
forestry than is generally supposed. 

FOREST MANAGEMENT UNDER SYSTEMATIC WORKING PLANS. 

It has been said that forestiy consists in managing woodlands with 
the expectation of obtaining repeated crops of timber. Systematic 
forest management requires, first, the determination- of the amount of 
timber that can be obtained at different periods, and, second, the man- 
agement of the forest in accordance with a definite iilan which shall 
secure the greatest returns in the long run. 

In most instances the conservative forest management hitherto prac- 
ticed in this country has been without system, and the owners have 
not known whether or not the methods used were successful in main- 
taining the iDrocluctive power of the land. The first large forest put 
under systematic management with a definite working plan was that 
belonging to G. W. Yanderbilt, at Biltmore, N. C. The work was 
organized in 1891 bj' Gifford Piiiehot, now the Forester of the Depart-" 
ment of Agriculture, on about 4,000 acres. Additional tracts have 
since been purchased to the extent of about 100,000 acres, and the whole 
area has been brought under systematic treatment. An expert for- 
ester is employed to superintend the work, and there is a corps of 
trained rangers. A certain aniouiit of mature poplar has been linur 
bered, and the system of cutting employed has been very successful 
in bringing about an excellent reproduction of that tree. Improve- 
ment cuttings of various species, chiefly for cord wood, are made in 
the portions of the tract nearest the market, and a certain amount of 
planting is done every year. The tract is admirably protected fi*om 
fire, theft, and stock grazing, and a complete system of roads and trails 
is being laid out. 

A great deal of the work which is being done at Biltmore AA^oukl not 
be practical on many other large tracts (managed solely for profit) in 
other sections or even in the same section of the country. The kind 
of systematic forest management practical for lumbermen will be more 
along the lines practiced on the Webb and Whitney tracts, in the 
Adirondacks, already mentioned in the discussion of conservative 
lumbering. 
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PRACTICE OP FORESTRY BY PRIVATE OWNERS. 

During tlie past 3 "ear • a considerable amount of systematic forest 
work has been organized on private tracts under advice from the 
T3ivision of Forestry. Tliis has been the result of an offer made in 
October, 1808, by the Secretary of Agriculture for the Division to give 
advice and assistance to private owners in handling their woodlands. 
Within a 3 ’ear after the offer was made api>lieations were received 
from owners in thirty-five States for assistance, the total area covered 
by tliese applications being about 1,(500,000 acres. The preparation 
of working jdans for these tracts and the supervision of their execution 
is now one of the important branches of the work of the Division of 
Forestry. 

FOREST FIRES. 

The first condition necessary for successful forestry is an adequate 
protection from fire. In sparsely settled eouiitries, where there are 
large unbroken stretches of forest, this is the first problem to be solved, 
and until tlie danger is reduced to a minimum owners will not lumber 
with reference to the future. 

Ill farming countries, where the holdings are small and interspersed 
with fields and roads, the fires can be successfully prevented by care- 
ful watching. Hitherto the majority of owners of both large and 
small tracts have relied chiefiy on careful watching and, in case of a 
fire, on extinguishing it before much damage is done. Further pre- 
cautions are, however, now coming into use, such as clearing wood 
roads, burning fire lines, piling and burning tops after cutting, etc. 
Some of these measures are practical only on small Avoodlands, but 
those who have tried them wiite enthusiastically of their success. 

A farmer in Pennsylvania describes his method of protection as 
follows : 

I make fire lines 2 perches wide. Jiist before fall of leaf I out brush to prevent 
return of sap. In spring I sprinkle with water to limit the extremes of fire and 
burn the space inside. Each year the growth is less and grass begins to grow. 
The cost of cntting brush is §3 to §4 per acre. 

Am owner of a farm on one of the small islands off the coast of 
Maine writes: 

We cut two strips across narrow places and cleared all brush, so that the grass 
would grow and, if necessaiy, in case of fire, the land could be plowed. The work 
was started five years ago and the wood nearly paid expenses. This method was 
adopted because of the danger of fire on the outer ends of the island, where fish- 
ennen frequently camp, and we feel that in case of fire on a point we could fight 
it and keej) it from the best part of the island. 

A Michigan farmer makes a iiraetice of cutting roads through the 
forest, harrowing and seeding them to grass, and then allowing stock 
to graze on them. The system was initiated in 1885, and in the judg^ 
ment of the owner the expenditure of about SlOO per annum has been 
a profitable investment. 

The construction of fire lines around and through the Avood lot is 
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practiced by farmers in many sections of the country. The custom is 
especially common among Western farmers on the plains, who have 
made artificial plantations. In the South the same system is used, 
but farmers more often burn over the whole of their land every year. 

/The most disastrous fires occur on large tracts, where the construc- 
tion of fire lines would in many eases be impracticable. The methods 
used by lumbermen and other large owners to protect their property 
are, therefore, of special interest. The most common method, where 
any attempt at fire protection is made, is an organized fire patrol. 
Thus, some companies operating logging roads have men follow every 
train during the dry season to extinguish any fires that may he set by 
the locomotives. Other companies have extra rangers during the dry 
times who patrol the woods, watch campers, and in ease of fires repair 
to them at once. ” 

This system is w^ell illustrated by the following letter from a lum- 
berman in Forest County, Pa. : 

In dry times we patrol especially exposed parts. In spring and autumn, dur- 
ing dry weather, our woodsmen all have orders, no matter what they are doing, 
whenever they see snioke arise, to go to it and put out the fire. It is usually done 
by back-firing entirely around and watching it until we are sure the fire is out. 
By this means we have kept serious fires from our timber when we are working, 
it costs us a few hundred to a thousand dollars annually. Usually successful, 
but not always. The outlay is profitable. 

The most perfect system of fire protection in this couxttry known to 
the writer is that used hy Dr. W. S. Webh on his tract of 4Q,000 aores^ 
(Nehasane Park) in the Adirondaeks. The park is divided into fotir 
sections, each watched over by an experienced v^oodsman, who ilves 
at a point from which all parts of Ms section can be easily and q^uiokly 
The houses of the rangers are connected by telephone, and 
‘ there is an admirable system of roads and trails. In case of fire in 
the p^rk, the superintendent and the rangers are notified by tele- 
, phone^ and all available men are called out to extinguish it. In case 
of a severe fire along the railroad which traverses the park, Dr. Webb 
, i$ notified by telegraph, and a locomotive is dispatched to draw the 
, service,’^ the scene. This consists of a large' tank placed, on,; 

a box freight car eontainingii/Snaall 
water from the tank, and..a bomj^t^^'btiLtfit 
other tools used in fighting fires.': 

acres in’ Huntingd 0 n''"Oounty,',,,,Pa., 
m of fire protection as-follows:' 

'say, 200: acres, cut roads through, and ''rake ..all ■ rubbish/and.' 
fjhe Season gets too dry. This makes gbod'',.fire-bre&. ' ' ' When very . 
oh for /every 200 acres. ' The first yearns cost' was $400; 'that ' 

the''.butlayhafi''beeh:prbfi&bfe.' 




•A Grove of White Oak Established by Dropping the Acorns in Holes 
MADE with a Cane, East Greenwich. R. i. 
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A Pennsylvania lumber, company writes: 

In dry times we have men watch exposed places; also have 100-barrel tank on a 
car, with 000 feet of 2^-inch hose. Two streams can be thrown from this tank, as 
there is a powerful pump attached with two connections for hose. In 1898 we 
expended $900 fighting fire before we rigged np the tank. This year, with more 
fires, the expense has not exceeded $100, and we have been able to control every 
fire. Not over 10 acres have been burned over this season as against 200 last year, 

A Michigan man writes that he burns the tops of the felled trees in 
wet weather after he hUvS finished logging, and states that the meas- 
ure has been successful in protecting his timber land. He also says 
that after an experience of twelve years he considers the outlay a good 
investment. 


One owner of 30,000 acres in Clark County, Wis., has for six years 
made a practice of cleai*ing up and burning the tops after lumbering, 
and considers it a practical and profitable undertaking. 

In the pine belt of the Atlantic coast it has long been the custom 
for many owners to let a light fire run through the forest annually, or 
once in several years. The fire is set in winter or early spring, when 
the ground is damp and it can be kept under control. The measure 
is very successful in protecting the standingtimber, but in many cases 
it destroys the young seedlings, and the ultimate effect on the forest 
is injurious. The method of burning used in the turpentine forests is 
shown by the following letter from Louisiana: 


We rake the dry straw (needles), grass, and chips from the base of the trees, 
about 3 feet all around, and the woods are burnt within the time prescribed by 
the Mississippi law, to lessen the growth of grass. The work was begun about 
eight to ten years ago, and cost about $120 for 1,600 acres. The custom of raking 
the ground at the base of the trees is considered as part of the turpentine br^si- 
ness. This method is adopted by nearly all turpentine producers. The raking is 
done with ordinary garden rakes, and has been the means of preventing many 
forest fires. The raking is commenced about one week before Christmas or earlier, 
if the straw is done falling, and continues all through January. 

The cost of raking and burning* is estimated by the crop. About 10,000 boxes 
constitute a crop, and the cost of raking and burning is about $12 per crop. I 
work about 10 crops every year, and pay on an average $120 to have them raked 
and burped properly; and the outlay, in my jiidgment, has proven both wise and 
profitable.' 

The custom of buruiug over the forest m winter or early spring is 
also common among lumbermen and farmers in California and other 
Western States. 

FOREST FEANTING. 


The great bulk of the forest planting has been done in the States 
:weslbf Mississippi River. In the Eastern States, except in a f e#i 
ipstaiiceSi the planting has been on a very small scale and usually 
Reference ' has already been made to the 
.'■.■|fi^tihg'"in' eastern ■ 'Massachusetts, where .not less than 
. , ''ii#^,^|^en;'^rtificially restocked with forest trees. (Pl.;XXtl||i^ 
Nd^ere/'else in 'the oountry, so far as the writer' is 
^ much.; planting been done on so limited an area. 
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obtained of a large number of farmers who have planted from 1 to 10 
acres, and there are a few instances of planting on a more ambitious 
scale. The plantations described in the following pages are but a 
few of many instances, but they show the kind of work which has 
been done. 

An interesting plantation is that belonging to Isaac Adams, at 
Moultonboro, N. H., covering altogether about 50 acres, and composed 
of white pine and hforway pine set out about twenty-five years ago. 
The trees have grown admirably, and, so far as showing what ifianted 
pine will i>roduce, the experiment is very valuable. The cost of plant- 
ing in the first place was, however, much more than it would be to-day. 

The experiments of J. D. Lyman, near Exeter, N. IL, who planted 
several acres of waste land with pine, are of considerable value, 
because he was able to show that the cost of stocking land with trees 
can be reduced to about $3 to $5 per acre. His method was to sow 
the seed in hills 4 feet apart and to put from three to five seeds in 
each hill. 

A very instimctiye plantatio'n has been established by Mr. H. G. ituSn 
sell, at East Greenwich, R. I., covering about 150 acres. (PI. XXVII, 
fig. 2.) Like many American planters, he began with imported trees, 
namely, Scotch pine, Austrian pine, and Norway spruce, but later 
used native species. The work was begun in 1878, the intention being 
to form a vind-break, and in addition to provide an object lesson in 
■-■fbrest' planting. , 

The most extensive planting in Pennsylvania has been ddne l)y fefie 
estate, hear Pottsviile. About 250 acres were in 

1881 to be treated under the methods of forestry. This tract was 
fenced and surrounded and crosscut by fire lines wherever there 
existed uo roads adapted for that purpose. The trees used were 
White pine, Scotch pine, European larch, and white oak. Thh cost of 
planting varied from $18 per acre for the pines to $75 for the oaks* 
The planting of trees on the barren gravel at the edge of the reser- 
|;!'yoir^'iS:df 'Special 

; Another interesting experiment in planting in Pennsylvania has 
^ Cass Paper Company, at Tywne. 

poplars were planted in. 1898,, at an expense of ' 
.■■''Ahout ,haif the trees were 10 to 16 feet high' and the^remain- 
smaller. They were planted 12 feet , apart, in rocky,. ■ 

along 'the banks of streams to prevent' .erosion 
undertaken in a number of .instances. Thus, in' Arkansas 'a ■ 
he haS" planted red 'birch j, ''native,. willows,, 
miles 'along a stream' to. /prevent 'the: .washing:'', .of ' 
g||ip||ahk^.v^ i%e'Ti^^ls;were' .seeiKhgs’'.;about' ,.2;,:yeariB'';pld'and' 

'woods., ;:'Sihiilkr:^^h^;b^^ at 'Mahwah^:l|t#^ , ■ 
'Theodore' 



A Catalpa Plantation 


Yearbook U. S. Dept, of Agriculture, 1899. 


Plate XXVIll. 
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In Ohio tee planting wavS begun very early. In 1830 Ezra Sher- 
man, of Preston, planted about 15 aci^es of locusts, as well as an ave- 
nue along the public highway for about 200 rods. In 1870, 180 tees 
were cut down and 1,500 posts were obtained, netting 1^525. A cer- 
tain amount of planting on a small scale is now done farmers in 
Ohio, Indiana, and Illinois, but most of it is for the purpose of 
forming -wind-breaks. 

In most sections east of the Mississippi the natural reproduction of 
the forest is so abundant that planting has been little resorted to. 
Thus, where the loblolly pine flourishes the abandoned fields are 
often entirely. seeded in a few years to young trees. So prolific is 
this regeneration that it has long been the custom in certain sections 
of the South to allow worn-out land to spring up to pine, and when 
the trees are 30 to 50 years old to clear and cultivate the land. Thus, 
there is a regular rotation of field and forest crops. 

Natural reproduction is very prolific throughout the humid regions 
of the eountiy, and old fields, if not pastured or continually burned 
over, eventually return to forest. Planting is very desirable for small 
owners, who, by the expenditure of. a small amount of money or labor 
each year, can gradually stock the waste portions of their farms, but 
for lumbermen and other large owners planting on an extensive scale 
will, in the majority of cases, not be profitable. 

On the Western plains, where timber is scarce and has a high market 
value, tree planting is very important, and it is here that the great ! 
bulk of the work has been.done (PI. XXVIII). Extensive tree plant- 
ing on the plains was begun about twenty-five to thirty years ago. 
Several States, notably Iowa, Kansas, Wisconsin, Nebraska, Missouri, 
Minnesota, Illinois, Nevada, and the Dakotas, passed laws about that 
time encouraging, by bounty or exemption from taxation, the plant- 
ing of forests. In 1873 the timber-culture act was, passed by Congrei^ 
providing that a title could be obtained to 160 acres, or a propor- 
tionate part thereof , by those who planted 40 acres or a proportionate ■; 
area. While the State laws had but little immediate result and ilie 
timber-chiture act was frequently a source of fraud, ah imp^ 
given to tree planting, and the great amount of work which has been 
dene must be traced largely to the effects of these legislative acts. , 

The correspondence of the Division of Forestry shows that a large 
number of fanners have planted trees for wood lots or wkid-breaks 
in all the Western States. The greatest amount of work seems, how- 
ever, to have been done In Kansas, Nebraska, and Iowa. The esti- 
mate given for the total planted area of Kansas in 1898 by the State 
board of agriculture was 159,859 acres. The total planted area in the 
Otl\er States has not been determined, but this question, as well as 
.^the '■reeults/bf; .'the experience obtained, in tree planting,^ls;,,inidj^^^^ 
' ..■■i;nve^,gation''by the Department of Agriculture. . 

^ree ''^lahting on the Western plains was taken\ dp 
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small private owners, but also by a number of the railroads. In 1870 
the Kansas Pacific Railroad experimented with tree planting on a 
small scale in Kansas, and in 1873 the Atchison, Topeka and Santa Fe 
Railroad established four stations, planting altogether about 70 acres. 
The Northern Pacific Railroad established an experimental station of 
40 acres at Casselton, N. Dak., and the Burlington and Missouri and 
the St. Paul and Sioux City railroads in the early seventies planted 
considerable stretches with trees to act as wind-breaks and snow- 
. breaks. A certain amount of experimental work was also done by 
the St. Paul and Pacific Railroad. The most important plantation 
made by railroads was that belonging to the Kansas City, Fort Scott 
and Gulf Railroad at FaiTington, Kans. The following interesting 
letter with reference to the work has recently been received from the 
firm tliat furnished the trees: 

We furnished the trees for the Kansas City, Fort Scott and Gulf Railroad (now 
the Kansas City, Fort Scott and Memphis Railroad) and for the president of the 
above road. This plantation [railroad] is at Farlington, Kans., and the Hunne- 
well plantation is 4 miles west of Farlington. At first the railroad bought the 
trees and the section men planted them. Possibly 50,000 trees were so planted up 
to 1878. We sold Mr. Nettleton, the general manager of the road, chestnuts, wal- 
nuts, and wild black cherry (a total of 12,500), white ash, and European larch. 
In 1878 we grew for them, under contract, 100,000 Catalpaspeciom and 25,000 black 
walnuts. In 1879 we took the contract of planting the balance of the section, 
they to furnish land for us to grow the seedlings on and to break the prairie sod 
and cross plow it when rotted; we to then plant and take care of the trees until 
they were from 4 to G feet high. They were planted 4 by 4 feet, 2,722 to the acre; 
we to get 1 ^ cents per tree when turned over. A large part— at least three-fourths— 
of the trees planted was Catalpa speciosa, A large number of Ailmithus gland%il68a 
were also planted. These two kinds of trees did well. The chestnut, larch, white 
ash, and wild black cherry were an almost utter failure. Over 3,000,000 plants 
were set out. In 1881, I believe, we sold the Iron Mountain Railroad 200,000 
catalpas. 

In California the planting of eucalj ptiis has iDroved very profitable 
to a large number of farmers. The tree was introduced in 1856, and 
as early as 1874 there were estimated to be about 1,000,000 specimens 
of eucalyptus in California. No recent estimate of the acreage of 
plantations has been made. 

No mention has been made of the planting of sand dunes at Cape 
Cod, Mass.; at the Golden Gate, San Francisco, and Casmalia, CaL, 
nor of the planting at various experiment stations throughout the 
country. This is p,ll work of great v^ue, but it is not private for- 
estry, and it has, therefore, not been considered in thig.f^'l^r. 



GROWTH OF THE TOBACCO INDUSTRY. 


By Milton Whitney, Chief, and Mahcus L. Floyd, Tobacco Expert, 

Division of Soils, 

TOBACCO GROWING PREVIOUS TO THE PRESENT CENTURY, 

Tobacco was grown in this country long before the arrival of tlie 
first settlers. It early attracted the attention of the colonists, and for 
nearly two centuries was identified with their social,, economic, and 
political development, especially in Maryland and Virginia. In Mary- 
land it was made legal tender in 1732 (at the rate of 1 iienny per 
pound) for all debts, including customs dues and the salaries of State 
officers and ministers of the gospel. The yield of tobacco in that year 
was 30,000 hogsheads for Maryland alone. As late as 1777 the tax 
levied for Baltimore County and city was fixed at 172 pounds of 
tobacco per poll. 

THE INDUSTRY IN MARYLAI^D AND VIRGINIA. 

At the beginning of the present century the dark export typCvS of 
Virginia and the light pipe-smolcing tobacco of Maryland were the 
only classes of tobacco grown in this country. It has been within the 
present century, that the cigar, the lemon-yellow cigarette, the mahog- 
any manufaetuiing, the Burley, and Perique types of tobacco have 
been developed. Samples of MarjdancI and Virginia tobaccos are 
shown in Pis. XXIX and X'XX. 

In 1812 the demand by foreign countries for colored tobaccos was 
so great that artificial heat was employed in curing. In this way the 
piebald, or spangled, tobacco of Virginia was developed. Until 1828 
wood fires were the only artificial me«ans known of curing tobacco. 
About this time fines and charcoal fires bega.u to bo used. It was not 
until 1805 that flue curing entirely superseded charcoal fires in the 
production of the bright yellow varieties, now so popular and used -as 
cigarette, plug, and twist wrappers. 

In 1825 the amount of tobacco produced in Maryland was about 

15.000 hogsheadsj in 1846 it was 41,000 liogsheads, and in 1860 it was 

51.000 hogsheads, this being the laigest yield ever produced in that 
State. During the civil war the yield decreased, and in 1865 it was 
only 25,000 hogsheads. In 1878 the yield again increased- to 46,000 
hogsheads, while in 1890 the lowest production of the State, 
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reccmled, 14,000 liogslieais. *In 1892 the yield rose to 27,000 hogs- 
heads. The Maryland tobacco is consumed iirincipally in Holland, 
France, and Germany, 

EXTENBIOH OP THE INDUSTEY. 

Although some tobacco Avas grown during the time of tlio early scd - 
tlements in Pennsylvania and New England, the first real ox tension 
of the industry was westward, in Kentucky and Tennessee. In 17S5 
. tobacco production was of considerable importance in northern Iven- 
tacky and the adjoining counties of Ohio, while in the central and 
southern portions of Kentucky and Tennessee this industry came into 
prominence about the year 1810. The tobacco produced here was tlie 
dark, export type that has always prevailed in these localities. Up 
to the 3 ^ear 1833 by far the largest part of the tobacco grown in these 
two States was sent by the planters in boats to New Orleans for ship- 
ment to foreign countries. In that year, however, warehouses were 
'established in Clarksville, Tenn., and soon others sprang up in Louis- 
ville, Ky., and in the surrounding towns of these States. 

The first crop of lemon-yellow tobacco was produced in 1852 on a 
sand^’- ridge in Caswell County, N. C. (See PL XXXI. ) Th is tobacco 
was received with such special favor that its cultivation spread rapidly 
:in Caswell County and also in Pittsylvania County, Va. During the 
jcxvil war there was almost an entire abandonment of its production, 
but. after the war attention was again called to this tobacco as being 
%Sirable fbr plug fillers and wrappers. As flue curing camd into 

a much superior. article was prddfieed. 
jjl'TO^Jpriee rapidly rose with the increase %:|he d'efhiand, and the eulti- 
Tnto other counties in 'Carolina and Viiginia 

, and spread into South Carolina and eastern Tennessee. In 1870 thei^e 
/ Were 43,000 acres planted in this tobacco, yielding 20,000^000 x^ounds; 

' In 1879 the acreage was 57,000, yielding 26,926,000 pounds. Since 
that time this tobacco has continued to grow in popularity and the 
;j::;jii;:ihhreaSe in acreage still continues. 

1; The manufacture of cigarettes began about 1864, in which year 
19,770,000 were made. These ax>x>arently did not take well, as in 1800 
the number of cigarettes manufactured was only 1,750,000, but since 
that time the annual output has steadily and rapidly increased. 

In 1864 the White Burley tobacco was originated through a sport 
in Brown County, Ohio. This tobacco at once 
V found favor as coming midway between the light smoking varieties 
; and tiie dark export types of Virginia, Kentucky, and 

Tennessee. On account of th0l||&sorbent powers of this leaf, it is jiar- 
tieiilarly well adap^d fillers and plug and twist wrappers. 

The finer types are tisi^d for cigarette cutters and wrapxxers, while the 
light, flimsy, overripe bottbm leavW for pipe smoking. The 

cultivation of this tobacco r|6pid^^ over the limestone area 



Maryland Smoker: Bright “ Colory » Leaf. 





Virginia Export Tobacco: 1, English Olive-Green Strips? 2, Olive-Green Leaf; 3. Austrian A. 


Yearbook U. S. Dept, of Agriculture, 1899. 


Plate XXX, 
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of southern Ohio and the central and northern sections of Kentucky. 
The cultivation of this tobacco is still confined to the limestone soil 
of this area. Packages of White Burley tobacco are sliown in PI. 
XXXIL 

CONNECTICUT TOBACCO AND THE CIGAR INDUSTRY. 


Tobacco was grown in the Xew England colonies during the years 
from 1040 to 1650, but from that time up to the early i^art of the pres- 
ent century it was almost abandoned. In 1825 the industxy ixad 
been revived and developed to such an extent that the first warehouse 
was established at Warehouse Point, Conn., where 3,200 pounds were 
packed and shipped to New York. In 1840 tobacco became a general 
crop, about 720,000 pounds being produced in the Connecticut Valley. 
In 1842 the yield had increased to 2,000,000 pounds, and in 1845 to 
3,450,000 pounds, at which time the cnltivation was extended into the 
Housa tonic Valley. About 1833 the broad-leaf variety, having a silky, 
delicate leaf with regular veins, nearly tasteless and of fine texture 
ami finish, was originated. (See PI. XXXIII.) Previous to 1845 the 
price ranged from 7 to 4 cents per pound, but in 1847 it rose to 40 
cents per pound. 

During the first part of the present century the Connecticut tobacco 
was recognized as being essentially different from the Virginia types, 
and it began to be used in the manufacture of cigars. About 20,000 
pounds of tobacco were produced in the Connecticut Valley in 1801, 
about wliich time the making of cigars was begun in a small way, the 
first factory being established in 1810. During the early development 
of this industry cigars were peddled throngli the country in wagons. 
It was about this time that the first importation of Cuban cigars of 
any conseciueiice was made. 

The following shows the gradual increase in the number of cigars 
maimf act tired in the United States from 1800 to 1892: 


Number of cigars manufactured in ilm United States in ISGQt 1S7S,' 
XSSo, and isoe, 

Ninaber 

ISOO 109,000,000 

1875 1,938> 000,000 

1885 3,858,000,000 

1893 : 4,648,000,000 . 


The firat tax on cigars, chewing and smoking tolwiecos, add sniiiS 
was imposed by act of Congress of July 1, 1862, which took effect 
September 1 of the same year. The first tax on cigarettes ivas imposed ' 
in 1804. Licenses for dealers and manufacturers wore not required ; 
until 18G8. 

' INTRODUCTION. 'OB^ TOBACCO IN'.VABIOUS STATES.,-' , 

Pennsylvania.— T he cultivation of tobacco in PehBSytvaii^^!^j|i^?| 
in 1689, but little' attention -was paid to the industry; 
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it began to be of eoininercial importance. In 1840 Pennsylvania pro- 
duced 325,000 i)onnds of tobacco in York, Lancaster, and Dauphin 
counties, the j)resent tobacco centers of the State. In 1845, in conse- 
quence of the Mexican war and the increased value of wheat, the 
cultivation of tobacco declined; but it developed rapidly between 1849 
and 1859. In 1850 the yield was over 3,000,000 i>oundB. There was 
little increase in the yield xxntil 1870; and in 1879, 3('>, 900,000 pounds 
were produced, at xvhich time Pennsylvania ranked third among the 
tobacco-growing States of the country. 

Ohio, — Cigar tobacco was ftrst grown in Ohio in 1838, seed having 
been brought from Connecticut. In 1850 some 800,000 pounds of the 
seed-leaf variety were ixroduced. During the years 1863, 1873, and 
1880 the yield reached 1,200,000 pounds. The Little Dutch was intro- 
duced into Ohio from seed imported from Germany about 1869. In 
1879 the total yield of this variety was about'500 cases. The Zimmer 
Spanish {PL XXXIV), a hybrid of the Cuban variety; was introduced 
about 1878. The Little Dutch and Zimmer Spanii^h, especially the 
latter, found great favor as cigar fillers. This largely increa^ the 
production of these tobaccos, Suppianting to a considerable extent the 
seed-leaf variety. , - 


New YOBK,--.The tobacco into "New York State 

, occurred in the year 1845; in 1855 Onondaga County alone pz'oduoed 
500,000 pounds, and in 1,808 the cultivation had greatly extended and, 

in Several counties. „ Prom 180^/to 
price, selling for, 'as ■ 

on ,;the price;has : varied grbkp^,::' 
at times.evOn^to 30’cenLte;'ger, po,und." 

at '6,480,000 pounds, 
was.introdticed.into Wisconsin in 1850, when 
In 1860. the yield was 87,000 pounds; 'In'' 
and in 1889 it, was 19,123,000 pounds, : , 

I Ofe^Tobacco was introduced into Florida about the year 1829 ; 

tobacco;,, had taken a place of considerabledihpor- ■' 
leaf, being especially noted for its' brOa^',. 
^ntifuBy spotted leaf. This is still remembered as thC; 01(1 
Speckled leaf,” the cultivation of which was entiieiy aban- 
f&C;;qntbreako;f the, civil war. , , Al>outtlie'yearl8^l8'afetenti^ 

l^^^ibpity' ‘Of ./ prodnciBg';a';aesirable cigar leaf ' 
■Cpttnti^':vot"the Cuban , 

’ * w as 



White Burley Tobacco: 1, Flyer, or Trash; 2. Good Leaf; 3, Red Top Fillers. 


Yearbook U. S. Dept of Ag^riculture, 1899. 


Plate XXXII. 





Yearbook U. S. Dept of Agriculture, 1899. 


Plate XXXIII. 
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Government of France offered to prtrcliase all of the tobacco raised In 
that province at a price equivalent to $7 per hundred pounds. During 
179S and 1794 the production of tobacco was stimulated by the ravages 
of insects on the indigo plant, which, previous to this time, had been 
a staple crop. In 1802, 2,000 hogsheads of tobacco were exported from 
ISTew Orleans, and the culture had extended along the Mississippi River 
as far north as Natchez. As this tobacco had no particular excellence, 
it was soon supplanted Iw the Kentucky and Tennessee tobaccos, 
which were of a much superior quality. In 1824 the Acadians intro- 
duced a new method of curing, by which the tobacco was cured, under 
intense pressure, in its own juice. This Periqiie tobacco, for such is 
the name of tlie Louisiana variety, wliile very strong, has peculiar 
properties which are iicceptable to pipe and cigarette smokers, espe- 
cially when mixed in small proi^ortions with other tobacco. On 
account of the long and laborious method of curing, the cultivation 
has never extended beyond two or three parishes in southern Louisir 
ana ; nor has it been placed upon a successful commercial basis, except 
among the Acadians. The greatest yield of this tobacco in any one 
year has not exceeded 100,000 pounds, and, until recently, the average 
yield was abo^^t 50,000 pounds. The price of the Perique tobacco had 

until the extension of the area under; 
cuitivatiun within the last few years; since then the piice has falien 
to about half that amount. 


REQUIREMENTS OF THE FOREIGN TOBACCO TRADE. 

THE IMPORTANT COUNTRIES FOR THE AMERICAN TRADE. 

The most important countries for the Americati tobacco trade, in the 
order of the quantity used, are Great Britain, Germany, Italy, Canada, 

France,' Belgium,; Holland, Africa, "'Meiv,' 
South America, 'and the West 'IhdieB.; 

■ cbtip try diners, in,;' and also in the'chara<dier bf ;the^ 
leaf u^d. ' Ae aliof these countries are supplied from the same sec^i 
tion, and as tte di'fferencea in the tobaccos to a casual obsei^ver 
slight, it requires considferl*»I>le experience on the part of the 
to assort the various tobaccos into the grades suitable for each country 
and to put the goods in the condition required by the pai'ticnito 
country for which they are intended, ' ; v 


qualities required. 


■;;;;:';;'^;Jh;^te'.matter\of q Britain' requires’ the best 

■; Opal'S .tlxe'highei^ price ; ■ Austria comes next; while , Italy, Prahcev;'i||ii'3 

named.. •'Great Britain demands;;, 

'colcr^ and 'SO heavily smoked in curtng:';tll^|)|j^ 

■ :bf hard,,;^od''iB' :apparent, - iix 'the leaf* ' (PL.' ■XX.X, 

the leaf beifO'rcTt'1s\|^l||^ 
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A tobacco that gives promise of being snitabie foi- llie English mar- 
ket is harvested at an earlier stage of ripeness tlian for any other 
country. On account of the high import duty (about 87 eont.s per 
pound) on tobacco inii>orted into England, it is usually stem ino<1 ladhre 
leaving this country and packe<l very diy. 

Austria takes two grades of leaf — the Austrian A (PI. XX.X., fig. .‘1), 
a largo leaf, medium to light brown in color, of medium body, and 
about 20 inches long; and xAustrian B, a leaf of about the same (lualiiy, 
22 inches long. 

Italy takes four grades of tobacco. The Italian A is practically the 
same as the Austrian A, except that preference is given to a dark- 
brown color, and is used for the same purpose, that of cigar vvrapper. 
Italian B is the same as Italian A, only shorter; Italian 01 is a dark, 
short, heavy-hodied leaf, used for cutting puriiosos; while Italian 03 
is a trashy lug.^ 

France requires three grades. The French A is a leaf 20 inches 
long, which, in Virginia, is made black by steaming and hard 
pressure in the hogsheads while hot; French B is the same grade as 
French A, 18 inches long, while French 0 is a smooth lug, 16 inches 
in length, used principally for snuff. Formerly the French Govern- 
ment took the best heavy-bodied tobacco of Virginia, but since the 
Regie contract system has been introduced the quality of the leaf 
used has gradually lowered. 

Spain uses very little of the Virginia tobacco, requiring a leafy lug, 
which can be obtained to a better advantage in Kentucky and Ten- 
nessee. Tliat country uses four grades, differing in length, cleanness, 
and soundness of the leaf. 

Africa takes a long, narrow leaf of heavy body, whicli is made very 
black by steaming and packing under heavy i>ressurG in the hog.shead 
while the tobacco is still warm. Oil is applied l)y means of a sponge 
to each layer as it is packed. This same grade of tobacco is also 
used in the Canary Islands and West Indies, and is packed in a 
similar manner, except that the oil is omitted. 

All dark export tobaccos are cured witli open hard-wood fires, the 
English trade demanding extra heavy smoking in curing. There is a 
slight difference between the export tobacco of Virginia and that of 
Kentucky and Tennessee. The Virginia tobacco, generally speaking, 
is of better quality than the Kentucky and Tennessee grades, and 
more of it is used for the domestic market. On account of the high 
import duties of some of the foreign countries andjithe low prices 
paid by the Regie Governments, the better qualities of tlie.se tobaccos 
are used in this country for manufacturing purposes. 

lEugs. are the.seoond pair of leaves from the bottom of the plant. 

:r; ;®The term applied to the system under which in certain, countries a tobacco 
monopoly is maintained by Government and all pwchases of leaf tobacco are made 
by Government agents. 
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The farmer assorts tobaeeo rougliljr into lugs, good loaves, and 
top leaves; but the hnal grading and treatment are given l>y tlie 
l>aeker, who also decides to which country tlie various qualities of 
to])aceo shall be sent. If the tobacco iieeds darkening, to meet tlie 
demands of any x)artieular trade, the desired shade is olitained through 
various ways of manix)iilatlng and packing the tobacco. 


MANUFACTURING AND SMOKING TOBACCOS. 

. The light tobaccos produced in Maiyland are air cured, while a 
similar tyiie gvown in eastern Ohio is largely cured by wood fires. 
These tobaccos are used exclusively for pipe smoking and cigarettes, 
the following grades being made by the i)aekers: Fine yellow, medium 
briglit, good ordinary ‘‘coloiy,” fine red, fine seconds, inediuni sec- 
onds, and lugs. Nearly all of these goods are exported, the best 
markets ])eing found in France, Gernianj’-, Holland, Austria, and 
Belgium. 

Almo>st the entire yield fx*om Maryland and eastern Ohio is sold in 
Baltimore, where five large warehouses have been established for the 
inspection of these goods by State officers. As soon as these tobaccos 
are entered in the warehouse a sworn and bonded inspector draws 
four samples from each hogshead, taken from different jilaces and at 
equal distances apart, beginning near the bottom of the hogshead. 
These four samples, or hands, are tied together, as shown in Pi. XXIX, 
and are sealed and labeled with the name of the owner, the number of 
the liogshead, its not and gross weight, and the name of the inspector. 
The agents of f oreign countries buy exclusively from these samples ; 
when the goods are shipped the samiiles are also forwarded, so that 
the goods on reaching their destination can be compared with the 
samples from which they were bought. If there should be more than 
10 per cent of tobacco in. the hogshead poorer than the sample, the 
inspector, who is under bond, becomes liable for such difference. 

The White Burley (PL XXXII) is entirely air cured, except in 
exceedingly damp weather, when wood fires may be used. This 
tobacco is assorted by the farmer into the following grades: Flyers, 
the first two bottom leaves, which are overripe and very trashy; 
common lugs, the next two leaves; good lugs; bright leaves; long 
red; short red, and top leaves. This tobacco is packed in hogsheads 
by the farmer and inspected in the same manner as the Maryland 
tobacco, but, unlike the latter, it is sold at auction in the warehouse. 

Not more than 10 per cent of the White Burley is exported, but on 
account of its great absorbent powers it is highly prized in this country 
for twist and plug chewing tobaccos. The flyers are used for pip<^ 
smoking, the heavy-bodied top leaves for iilug and twist fillers, while 
the best leaves are used for cigarette, ixlug and twist wrappers, and 
for cutting purposes. 
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The bright yellow and mahogany tobaccos (PL XXX 1) arc cured 
entirely by flues, a method which cures very quickly, not more than 
four days being required in the process. As soon as the tobacco is 
put into the barn the fire is started and is kept going night and day 
until the tobacco is thoimughly cured to the desired color. Tliis 
tobacco, which is sold at auction in loose piles in the warehouse, is 
largely eonsiuned in tliis country, being used for plug and twist wrap- 
pers, cigarettes, and finecut chewing and smoking tobaccos. The 
broad scope of this type makes it exceedingly popular and the acre- 
age is rapidly increasing. Recentlj^^ this tobacco has come into favor 
with foreign countries, Japan having lately iDlacecI a large order for 
this grade. 

DOMESTIC CIGAR TOBACCOS. 

Tlie cigar types are almost entirely consumed in this country, and, 
in addition, large quantities of Cuban and Sumatra tobacco arc 
imported. Domestic cigars are made up of wrappers, binders, and 
fillers, which come from different districts. The Oounecticut Valley 
produces two types of wrapper leaf, the broad leaf and Havana seed 
leaf (PL XXXIII), both varieties being air cured, paedeed in cases 
holding about 300 pounds, and left to ferment during the winter, 
spring, and summer months. This tobacco is sampled and sold at 
private sale, the packing usually being done by those who buy tlie 
tobacco from the farmers. 

The broad-leaf variety lias a broad silky leaf, very elastic, about 
two-thirds of the leaf from the tip possessing rich grain and color. 
Small veins are also a characteristic of this leaf. There is only one 
small area in the Connecticut Valley adapted to the production of 
this type. 

The leaf of the Havana seed is smaller than the broad leaf, much 
narrower, and is exceedingly thin and silky, but possesses less edas- 
ticity and covering quality. It does not possess the ricli grain of the 
broad leaf ; the middle and lower parts are glossy and Iiavo largo 
veins. This portion of the leaf is not desirable for wrapper purposos. 
The heavier leaves and those slightly damaged or of uneven color 
are used as binders. Badly torn leaves and the trash are not suitable 
even for fillers, but are sold at a low price for export tobaccos. Both 
the broad leaf and Havana seed are graded into light, inedium, and 
dark wrappers, and light and dark seconds, all grades being arranged 
in four lengths. The Connecticut wrapper competes with the im- 
ported Sumatra, being the nearest to it of any of the domestic tobac- 
cos except that grown in Florida from the Sumatra seed. 

The tobacco produced in Pennsylvania is chai^acterized by a long, 
broad leaf. It is air cured and packed in the same way as the Con- 
necticut Valley tobacco. The Pennsylvania tobacco has a dark, 
heavjT'-bodie.d leaf, unsuited for wrappers, but used mainly for flllers 
and binders. Some good wrapper leaf is grown on the light alluvial 
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soils near the rivers. As a filler leaf this tobacco competes with, the 
Zimmer Spanish, Little Dutch, and Floidda-grown Cuban, and it is 
used mostly in the production of stogies, cheioots, and other low-j)riced 
cigars. This tobacco is assorted by the imckers into the following 
grades: 18-inch, 20- inch, 22-mch, and 24-iiich light and dark wrap- 
pers and binders, tlie shorter sixes being graded as fillers, and called 
Pennsylvania B’s. 

The -Kew York tobacco comes betw^een the Pennsylvania and Con- 
necticut leaf, and contains a small x^creentage of desirable wrax^i^er 
leaf. It is graded and packed in a manner similar to that emxdoyod 
in Connecticut. 

Wisconsin produces onl}^ a binder leaf, which is frequently used 
with the Connecticut wrapper and the- Penns 3 dvania or Ohio filler. 
It is graded and packed like the Connecticut tobacco. 

Ohio produces mainly a filler erox> of Zimmer Spanish and Little 
Dutch varieties. The Zimmer Spanish is a small leaf, in axq^earance 
closely resembling the imi)ort<id Cuhan tobacco. This tyi)e was orig- 
inated about twenty years ago, since which time it has rapidly grown 
in favor as a filler for domestic cigars, being considered hy the trade 
the best filler leaf grown in the United States. This tobacco is graded 
more carefully than any other tobacco grown in this country, except 
that grown in Florida. The Cuban method of fermentation is being 
adopted by those who handle the Zimmer Sx^anish. The Little Dutch 
is a close second in poxmlarity to the Zimmer Spanish. It is manipu- 
lated in the same manner, but the grading is not so closely or care- 
fully made. The leaf i.s larger than the Zimmer Spanish, and dexiarts 
further in appearance from the imported Cuban. A small quantity 
of seed leaf, known as Gebhard, is x>roduced in Ohio as a wrapxier 
leaf, but as it is inferior to the Connecticut the acreage is rax^idly 
diminishing. The Florida-grown Cuban tobacco, which is just com- 
ing into prominence, is regarded by some maniifaeturers as greatly 
superior to the Zimmer Spanish, being nearer to the iinx)orted Havana 
ill appearance and quality and selling at a much higlier price than 
the Zimmer Spanish. 

There are two types of tobacco grown in Flordia, one from seed 
originally imported from the island of Cuba, the other from the island 
of Sumatra. The Cuban seed has retained the characteristic sixe and 
apxiearanco after being planted for seven consecutive crops; but tlie 
Sumatra seed, after two or three seasons, begins to assume the char- 
acter of the Cuban plant. For this reason it is customary, in order 
to preserve tlio desired Sumatra characteristics, to save enough seed 
from the first or second crox3 to last for eight or ten years and to plant 
each succeeding crop during this period from this seed. 

The Florida-grown Cuban tobacco is used especially for filler pur- 
poses. Although good wrappers are sometimes obtained , which closely 
rosemble the best imx^orted Cuban wrappers, there is a prejudie^^ 
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agaiust those, owing to the fact that they have considerable body, thus 
requiring more j>ounds to wrap a thousand cigars. In point of use- 
fulness and appearance these wrappers do not compai'o favorably 
witli the Sumatra type. 

The Foidda-grown Cuban filler closely resembles the ii.ni)orted Oubaii 
leaf in size, shape, and general appearance. It has good body and 
aroma, although the specific aromatic quality and flavor of the Ijest 
Cuban tobacco have not yet been obtained. The tobacco is carefully 
fermented, very much as in the Cuban process, and is afterwards care- 
fully sorted and graded according to color, body, and length. It is then 
made into carrots (see* PL XXXV) and baled in identically the same 
way as the Cuban package. This tobacco has taken well with the 
domestic trade, as is evidenced by the fact that it brings the highest 
j)rico of any domestic filler leaf, a good packing of clean, sound loaves 
selling for 40 cents per pound. The Florida-grown Cuban wrapper, 
although constituting a very small proportion of the crop, brings fiNOin 
75 cents to II. 50 per pound. 

The Plorida-gro’^n Sumatra is essentially a wrapper leaf that lias 
been highly developed during the past few years. WJiile the first 
Crops gave in most cases only about 20 per cent of wrappers, the propo r- 
tion has no W been increased to 70 and 80 per cent, under tlio inosfi care- 
ful methods of cultivation. This crop is so valuahlo that tlie land is 
now shaded with cheese cloth, placed on wood frames 9 feet high, and 
krigatlon is used in addition by some of the larger planters with most 
gratifying success. The Florida*growii Sumatra closely resembles 
the imported leaf in size, shape, texture, grain, and general appear- 
ance*. It is extremely thin and very elastic. The most desirable 
Sizes are 14, 16, and 18 inches. The best crox)S will average about 
200 leaves to the pound. Two pounds will cover 1,000 cigars, Tlds 
Shakes it a cheap wrapper for the manufacturer, even at the high 
price of $1.50 to $2 per pound. Choice select ion>s have sold by the 


, , bhle as high as $3 and $4 per pound, although the proportion of tliese 
yet very small^ requiring iiihmto care and', great, 
sorting. This tohaeeo is all primed, that is, 

and great care' is exercise<i in fermenting, 

MANtTB’AOTTrKED TOBA.COO, 

CISAKBTTES. ' " 

T?y tax 

jan6'30^1890, 

; ■ In thn fisoaI'y6tti'''1.898 regis- 



Florida Cigar Filler, Cuban Seed. 


Yearbook U. S. Dept of Agriculture, 1899. 


PLATE XXXV. 
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tiro iiurulrer of and oigarettOB made during tlio past iiino years, 

jJio p<n*i<;)d landing on Jiino' 30 of each year; 


of liiaimfactuveAl tolxu-ivi, mvff, «</«>•«, mid eiparcftcft, 


Year. 

MaJiufueturod 

tobacco. 

Snuff. 

■ ■ 

Cigars. 

Cigarettes. 


2\mnds, 

Pounds,, 

Number. 

Nimher. 

■■ m)o 

3-^,437,008 

9,434,746 

4,228,628,258 

2,606,107,610 

■ mi 

351), 855, 086 

10,074,241 

4,433,034,213 

3,137,318,696 

1893 

284,413,707 

11,438,927 

4,674,708,260 

3,282,001,383 

1893 : 

2IW,Mr,703 

i 11,952,730 

4,341,240,981 

3,680,766,939 

1891 

357, 050, 4-14 

1 ]a,582,8iJ8 

1 4,103,041,327 

3,6;»,6G6,804 

1895 

203,404,840 

10,887,709 

4,099,137,865 

4,237,754,453 

1890 

218,708,581 

13,708,919 

4,ai8,46i3,306 

4,967,444,232 

1897 

283,320,a57 

13,768,455 

4,431,050,609 

4,031,820,630 

180H 

20l,5;:S3,2D8 

13,007,631 

4,915,6153,356 

4,883,783,897 


For lSt)9 tlio figurotJ for iiianufactua’ed tobacco and snuil aro liot 
ol)lainaL)lo separately, but the combined total for the two articles 
was 209,061,752 pounds. During the same year there were made 
4,542,010,570 cigars and 4,590,388,430 cigarettes^ 

STATISTICS OF LEAF TOBACCO EXPORTED FROM THE UNITED STATES. 

The following table shows the princiiial countries to which the 
Amoricah tobacco is exported, but it does not give a correct idea 
of the ultimate distribution of the tobacco. The amount credited 
to Germany undoubtedly embraces much that is sent to Austria- 
Hungary, Switzerland, Afttlca, and several other countries. The 
tobacco is sent to Bremen or other German ports and is distributed 
from there. Unfortunately, tliere are no reliable statistics as to the 
actual amount of Amei'ican tobacco adapted for consumption by 
thee© different countries. On the other hand, it is quite likely that ' 
the amouah c^^ Kingdom is largely consumed in ' 

English' ;^ei«f.i'fedry(:-'"’!|h^lh?ance^ Aiid,, Spain, whm>A.tha'','H^^;';:; 

system'4ttbvhi]tei'TO#h3bac(so is;hflhid'4ireoti; 
undoubtedly represerih thA'quantitybf 
in tliose countries. 

into Japan, but this has'-been sd:'rfecdH6y';;doiii4:'|hM'fi|&|S|^^ 
mcutionod in.tiio table has hot 
introduction of the system.' The'^trado trtth 

■very nuudi in the last few years; In: i8&4rtherA'wer;6V'''ll,;081ibhh|,^^^ 
exported, from the United States to that'uohhtry;^ii0iiiA''i^ 
(^xporl;ation had increased to 2,751,246'poundS.;: Thh 
hH.s also increased daring the same period,;biit Aot;W 
Tlie H'mounts credited to Austria-Hungary,' 

■are oortiiiinly 'far.'holow Hie actual amount of ■ 

by those countries, for the .reason just statod--^thdir;'dfS^|||i-iili,;3|f|^^ 
.German portiS ratlioi.’ than their direct importation; 
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Average yearly export of leaf tobacco, 

[Compiled ffom Bulletin No. H>, Section of Foreign Markets, Departixiont t»f Agriculture.] 


C-Vnintry- 

Pounds. 

Per cent. 

Dollars. 

Per cent. 

United Kingdom 


20.21 

8,181,050 

31.41 

Germany 

r>hn48,i»7y 

19.29 

4,(H12,0(K) 

17.11 

France 

a0,553,fj(iu 

10. 02 

2,410,505 

10. 10 

Italy 

26,4;30, ItJO 

9. 45 

2,405,97'4 

10, M 

Belgium 

21,378,085 

7.61 

1,060,058 

8., 26 

Spain 

2i), 770, 457 

7. 43 

1,0;'.3,102 

4.35 

Netherlands 

19,404,170 

6. 94 

1,151,040 

4, 86 

Canada 

11,233,189 

4.0r> 

1,093,638 

4.60 

British Australasia. 

1,840,830 

.66 

270, 857 

1,14 

Africa 

1,757,846 

.63 

ir)8,054 

.67 

' Mexico 

1,754,181 

.63 

135, 295 

.57 

Gibraltar 

1,351,009 

.48 

91,;396 

• liS 

British West Indies 

1,350,355 

.48 

123,217 

[ .52 

Haiti 

907,785 

.32 

102,168 

* .43 

Japan 

786,913 

.28 

54,654 

.23 

Sweden and Norwav 

721,4;i8 

.26 

69, 802 

. 20 

Canary Islands 

5JiO,054 

.21 

51,378 

. 2.2 

British Guiana 

580, 105 

.21 

44,301 

.10 

French West Indies 

478,558 

.17 

3^,530 

.16 

Denmark 

176,407 

.06 

16, 805 

. or 

Austria-Hungary 

120,778 

.04 

10,305 

.04 

Argentina 

104,751 

.04 

6,386 

.03 

China 

75,426 

.03 

5,570 

.02 

Brazil 

38,314 

.('1 

4,393 

.02 

Other countries 

1,707,730 

.03 

106, 768 

.70 

Total- 

379,675,076 

100.00 

23,751,026 





.AI^MINISTHATIVK WORK OF THE FEDERAL OOVERN- 
M.KNT IN RELATION TO THE ANIMAL INDUSTRY. 

By Gkoroe F. Thompson, 

Editor hd Clcrl\^ llurean of Animal Industry, 

PRELIMINAl^Y REMARKS. 

Disoases of doinesl.io auhtuils have heen the subject of many articles 
and letters wliich have appeared in the Annual Reports for the Depart- 
ment of Agriculture since its organization, and even previous to that 
time in the agricultural part of the Patent Office Reports. The first 
investigations were undertaken by Department authority in 1868, at 
a tinuj when Texas fever and contagious pleuro-pneuinonia were cre- 
ating considerable alarm among the cattle raisers of the country. In 
1882 and 1883 the investigation of Texas fever was taken up with a 
view t.o ascertaining its causes and methods of prevention and estab- 
lishing definitely the areas infected by it. However, no administrative 
work relative to the animal industry of the country was undertaken 
by the Federal (xovernmeiit previous to the establishment of the 
Bureau of Animal Industry in the Department of Agriculture in 1884, 
except the limited amount done by the Treasury Department at the 
quarantine stations at the ports of import. One of the purposes of 
the establishment of the Bureau was to inaugurate and supervise the 
federal administrative work relative to contagious diseases of animals, 
and the history of the work in the United States forms a large portion 
pf tile history of the Bureau. 

The work of the State governments relative to animal diseases can 
not be given within the limits of this paper, but it is well to say that, 
(iven before the Federal Government took iq:) the work, several States 
had enacted laws for the control of contagious diseases of animals. 
Such cuaetnients, while they might not have been ineflicient, were 
found to be inadequate, since the regulation of the movement of 
animals from State to State could only be accomplished by tlie Fed- 
eral Government; lienee, the necessity was apparent that the latter 
should take up the great work aud eooi^erate with the States, 

AUTHORITY CONFERRED AND SCOPE OF THE WORK. 

The authority possessed by the Department of Agriculture for enr 
forcing measures with reference to contagious diseases of domestiei 
animals is conferred by ^‘An act for the establishment of a Bur^ah pf ' 
Animal Industry, to prevent the exportation of diseased cattle, 
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provLle for tlic suppression find extirpation of plcuiro-piuMnuoiiia and 
other eontagions diseases among domestic aniinals,-'' wliieli was ap- 
proved l:>y the President on May 20, ltS84. The power thu>s ^'onA'rred 
is not in all eases sufficient to olfeet the eradiealJon of a dls(^as<', On" 
the reason that tlie Federal Govornincnt ca.u noi. enfoia^e jnca.sur<>s 
within a State without the legislath'e consent ol: that Slate, nnh-ss iitcs 
animals atfoeted are subjects of or endanger interstat(‘ (,‘oinnierce. 
Its work, therefore, without the cooperation of the Stahls albMted, is 
limited to interstate traffic, and quarantine lines are tlms :ina<l(^ to 
folloAV State lines. It has always been a matter of gratification, how'- 
ever, tliat wherever the Bureau of Animal Industry has undertakivii 
to suppress and eradicate a contagious disease the auihoi*iti(^s of th<‘, 
atfeeted States have readily lent their assistance. A State, on the 
otlier liaiid, can do nothing more than guard its own territory; and, 
while all of the States have laws for the control of Hvo-stock ti‘affic 
with a view to the prevention or suppression of diseas(‘, it could luii‘<lly 
be expected that they would under all cu*cumstances cooperate witli 
each other eifectually. Tlie work of the Federal Govenimeiit is t}u>re- 
fore necessary to the State, and the State laws are necessary to Gic 
Federal Government, if success in eradicating disease from the coun 
try is to be assured; the federal and State x>owers are noli only sux>- 
plementary, but interdependent. 

CONTAGIOUS PLEURO-PNEUMONIA WORIC. 

The success of the Bureau of Animal Industry in eradi<.*ating con- 
tagious plenro-pneumonia from this country was a triumpli that will 
never be forgotten by the cattle owners of the United BUitm, This 
disease had become established in several States imst of the Alio 
gheny Mountains, and later broke out in Ohio, llllnoivS, and Ken- 
tucky, all great cattle-growing States of the Mississippi Valley. I'rom 
these States it threatened to spread over the groat cattile disti*i(*.ts of 
the West and conqiletely to ruin the indUvStivy, Tlu* country Wfis 
thoroughly alarmed, and Congress Avas iirevalled upon t.o enlarge the 
jAOwers of the Bureau of Animal Industry to deal with cHUitaghuis 
diseases of domestic animals, contagious plenr<>qmeiimonia being 
especially mentioned. 

A thorough study was immediately begun of tlie history of the dis- 
ease in this country and abroad and of the means and methods 
emplopd elsewhere for its eradication. Dr. D. E. Salmon, who became 
the chief of this new Bureau, speaking of this disease in 1BS3, had said 
'Hhat the only object kept in vievr should be its complete extinction 
by the most summary measures at our command,” and further; 
"‘We can recommend no temporizing meaBiires with regard to this 
affection. The only ones applicable are quarantine, restriction of 
moA^ement of cattle, slaughter of affected animals, and disinfoction.” 
The veterinary imofession the world over Avas agreed as to the efficacy 
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of these Jiieiisures alone, and the Bureau desired to adopt them at 
ojicc in entering upon the ideuro-pnetimonia. work. In fact, ndtis 
and regulations providing for the destruetioii ]>y Bureau inspeeloi s of 
affected animals 'and tlie certiheation of the assessed value of sin:?]i 
animals to the Coniniissioner of Agriculture, who, upon approval, would 
order payment for the same, were issued by the Commissioiuu* of 
Agriculture on April 22, 1885; but about the same time the Attorney- 
General of the United States rendered an opinion, based upon the 
organic act creating the Bureau, that there are no provisions for 
purchasing the diseased and exposed animals,^’ thus rendering null 
and void the rules and reguLations of the Commissioner. However, 
in the appropriation act. for the fiscal year of 1887 the Commissioner 
was authorized to exj)end the appropriation ^‘in sneli manner as he 
may think best to iDrevent the spread of pleuro-x>nounionia 
and to expend any part of this sum in the purchase and destruction 
of diseased animals wherever in his judgment it is essential to prevent 
the sj^read of pleuro-piieunionia from one State to another.” From 
that lime forwai'd the work was pushed vigorously and successfully. 

In accordance with the organic act creating the Bureau and also 
with the appropriation act just quoted, rules and regulations, dated 
August 12, 1886, wei’e formulated for prosecuting the work. Pro- 
vision was made for the acceptance of these rules and regulations by 
the governors of the affected States, which in most instances was 
XU'omptly done. In the matter of lnsi)ection, the Bureau was to fur- 
nish the necessary inspectors, who were to receive from the prox)er 
State olficers the authority to make inspections of cattle under tlie 
laws of the State, to receive such protection ami assistance as would 
be given to State officers engaged in similar work, and be permitted 
to examine quarantined herds wherever so directed by the Commis- 
sioner of Agriculture or the chief of the Bureau of Animal Industry. 
Reports upon inspections were to be made to the Bureau of Animal 
Industry and to the proimr State autliorities. When contagious 
Xffenro-pneumonia was dis(.H:>yered in a herd, the owner or x>erHon in 
charge was at once to liotify the insxiectoi*, wlio was to x^ut in force 
tlie (xiiarantine regulations of the State in which the herd was located. 
Every animal of an infected herd was distinctively mai'ked with a lock 
and chain, wliich were furnished by the Bureau, but wiiicli lieeame 
the proxierty of the State when placed ux)on an animal, in order that 
anj^oiie tampering with them would become amenalilc to tlie laws of 
the State. Quarantine restrictions were for a period of not less than 
ninety days, and were not to be removed without the consent of the 
Bureau. All affected and exx3osed animals were to bo slaughtered as 
soon after diseoveryas x:)ossible, were to beapxmaised according to the 
provisions of the State law, and the reiiresontatives of the Bureau 
notified of the appraisement. The Deiiartment of Agriculture was to 
pay to the owner such portion of the appraised value as was provide 
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by the laws of tlie State for cattle eondenined and slaughtered by 
State authority. All necessary disinfection was to be conducted by 
the Bureau. The Bureau did not recommend inoculatioii for tlie dis- 
ease, but retained supervision over the herds which were inoeulated 
under State authority. 

Tiiese regulations were modi fied from time to time as necessity arose. 
On April 15, 1887, the chief of the Bureau was autliorized to inspect 
stock jmrds, cars, boats, and other vehicles of transportation lim^s, 
and to make the necessary regulations for their quarantine and disin- 
fection. A few weeks later a notice was sent to the managers of trans- 
portation linesj calling their attention to the existence of contagious 
pleuro-pneumoiiia among cattle in Illinois, Maryland, and N'ew York, 
recpi est ill g their cooperation in preventing the spread of the disease 
by means of disinfection and by declining to receive cattle for ship- 
ment wliicli were not known to be free from infection. Still later Mus 
notice was modified so as to ajiply to all States affected. 

These measures soon began to give good results, enabling the chief 
of the Bureau of Animal Iiidustiy to make the following statement in. 
his report for 1888 : 

The prompt eradication of pleuro-pnoiimonia from Chicago and vicinity is worthy 
of more than a simple narration of the fact. It may well lie considered one of the 
most important results ever accomplished by the Department of Agriculture. 
History gives few if any cases where the dairies of a city of the size of Chicago 
have once been infected "with pleuro-pneumonia and where the disease has been 
eradicated without years of constant work and the expenditn^i^of vast sums of 
money. Paris w-as infected more than one hundred years ago. and in spite of the 
large number of veterinarians in that district, and of the stringent laws and i^eg- 
nlations promulgated for its suppression, the disease still exists, and the ravages 
continue from year to year apparently undiminished. 

At the same time the disease was eradicated from all affected dis- 
tricts in Maryland outside of the city of Baltimore, and in Virginia 
it was completely suppressed. In the other affected States t he work 
had been most satisfactory. In. 1889 the progress of the work was 
notable, being hampered only by lack of full authority on tlie part of 
the Bureau properly to enforce its regulations. The pbigue had not 
reappeared west of the Allegheny Mountains and no cjxtensions 
occurred in the Eastern States. Cattle owners and shippers outside 
of the infected districts had gained sncli confidence in the work tliat 
the presence of tlie disease in this country no longer interfered with 
the traffic to any appreciable extent. In 1890 the chief of the Bureau 
reported as follows : 

The year has passed without any discovex'y of contagiouspleuro-piieumonia out- 
side of the districts which were recognized in the last report as infected. The reg- 
ulations of the Department have been enforced without difficulty, and the progress 
of the work for the eradication of this plague has been continuous and rapid. 

* * * ^ ^ 

_ The efficiency of the regulations and of the methods employed under them 
is demonstrated by the fact that for two years there has not been a case of the 
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disease outside of the very restricted areas the Atlantic seaboard which have 
from the first been recognized as infected. These regulations are still in force, and 
with the almost complete eradication of the contagion the danger of any infec- 
tion extending to other sections has practically disappeared. 

In 1891 the disease liad disappeared from all of the St.ates that had 
been infected excex)t New Jersej^ where it wms restricted to a very 
small area, enabling the Bureau to publish the statement that ‘Mdio 
United States is now practically free from contagious i^leuro-pneu- 
inoaia.” On March 25, 1892, the last ease of the disease disappeared 
from the United States, and six^inonths later the following proclama- 
tion was issued : 

PROCLAMATION— ERADICATION OP PLEURO-PNEUMONTA. 

U. S. Department of Agriculture, 

Office of the Secretary. 

To all 1^71.0711 it may concern: 

Notice is hereby given thsit the quarantines heretofore existing in the counties 
of Kings and Queens, State of New York, and the counties of Essex and Hudson, 
State of New Jersey, for the suppression of contagious pleuro-pneiunonia among 
cattle, are this day removed. 

The removal of the aforesaid quarantines completes the d’ssolving of all quaran- 
tines established by this Department in the several sections of the United States 
for the suppression of the above-named disease. 

No case of this disease has occurred in the State of Illinois since December 20, 
1887, a period of more than four years and eight months. 

No case has occurred in the State of Pennsylvania since September 29, 1888, a 
period of four years, within a few days. 

No case has occurred in the State of Maryland since September 18, 1889, a 
period of three years. 

No case has occurred in the State of New Y"ork since April 30, 1891, a period of 
more than one year and four months. 

No case has occurred in the State of New Jersey since March 25, 1892, a period 
of six months, and no case has occuired in any other portion of the United States 
within the past five years. 

I do therefore hereby officially declare that the United States is free from the 
disease known as contagious plouro-Xineumonia. 

J. M, Ku.siv, S('cretari/> 

Done at the city of Washington, D. O., this 3fith day of September, A. D. 1892. 

It may bo that those countries which are still affiicted with the plague 
of contagious pleuro-pneiimonia are in x)osition better to appreciate 
the importance of the work done in this country than we are ourselves. 
If the Bureau of Animal Industry, by eradicating this disease from 
the country, were to he given credit for the value of all losses which 
would have resulted from a continuance of the disease, as well as for 
the money which might have been expended ineffectually by the State 
authorities toward suppressing it, who can estimate what it would be? 

In a summary of the work of the Bureau, published in 1897, the 
chief wrote as follows regarding the eradication of contagious i)leiir()- 
pneiimonia: 

It is almost impossible at this time to give an idea of the danger with which 
cattle industry was menaced by the spread of that fatal and treacherous disease ii) 
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a point so far in tlie interior as Cliwago or of the diffionUics under o nr form of 
Government of promptly and eii'ectnaUy meeting the em;er,^;ency. Fortniiatoly, 
although the cattle owners in the affected districts were not friendly, the Shite 
authorities cooperated in every ease and supplied the power wliicli was lac'king in 
federal legislation, and although there were many wlio questioned the oxistc'iico 
of the European lung plague in this country, who did not believe in the success uf 
the measures that were adopted, who were positive that the disease could not bo 
eradicated, or who ^yer8 ceidiain that untold millions of money v'ould be squan- 
clered before the end was reached, the result was accomplished with an expenditure 
of less than five years of time and of ^»1,^00,000— asum which is less than 5 per emit 
of the value of the beef exported in 189^. 

When we consider that the Governments of Great Britain, France, and Germany 
all undertook the 'work of eradicating pleuro-pneumonia long before the establish- 
ment of our Bureau of Animal Industry, and that none of them have yet succeeded 
ill freeing their territory from the plague, we can appreciate the fact that the 
completion of our task in a comparatively short time was a notable achievement. 

In order to make this reyiew of the pleuro-pneumonia work com- 
plete and satisfactory, the following tables, taken from the report of 
the Bureau for 1802 , are given: 

Work done in the eradication of pleuro^imeuinoniai Iv/ years. 


ILLIITOIS. 


Character of w'ork. 

September 
1, 1880, to 
December 
3, 1687. 

1888 . 

Total. 

Herds inspected 

7 411 

340 

S 8 & 

7, 561 

«.(. ‘iij 

Cattle inspected _ . 

S4 050 1 

Post-mortem examinations - 

7,267 

1,712 

8,070 

In limber diseased on post-mortem : 

360 1 

4 

354 

Premises disinfected 

677 

1 

078 

Diseased cattle purchased.... 

172 

4 

170 

E.xposed cattle purchased 

870 




j^rAEVLAxn. 


Character of work. 

1SS7, 

1888. 

1889. 

1890, 

Tnjul. 

Herds iuspected 

5, 70t 
57,868 

0,800 
Wl 3lf3 

10 I'Hl-j' 



Cattle itispected,,.. 

70 (HKJ 



Cattle tagged 

17,749 
5,S20 
: 507 

145 
459 
1,056 

10 5(11 


*»n}, Iti;; 

Post-mortem examinations 

S,7S3 

11,491 

70 

35 

12,1111) 

«1<J, <46 
33,018 
1,720 

^Number diseased on post-mortem 

1,137 
145 
a 1,442 
a 1,564 

Premises diainfactod 

1 

Diseased cattle purchased 

73 

E.xp()sed cattle purchased 

810 

21) 

2,930 


a Includes all purchases of cattle from July 1, 1866, to Decombor 31, 1B-H6. 
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done in the eradication- of pleuropneumonia^ hy years— Oonimw^d, 


NEW YORIC 


Character of work. 

issr. 


1889. 

1800. 

1891. 

alS93. 

Total. 

Hurds inspected 

1,511 

1 13,333 

15,861 

19,569 

]3,3iil 

3,537 

65,192 

Cattle inspected 

35,133 

90,736 

149,396 

150,474 

136,111 

49,9:25 

610,754 

Cattle tagged 


100,370 

33,135 

33,753 

30,394 

13,658 

i 2U,KK> 

Po.st-mortem esaininations 

1,347 

15,538 

15^375 

18,31® 

36,953 

18, 8D 

90,432 

N umber diseased on post-m ortem 

447 

3,337 

1,013 ' 

544 

31 


4,321 

Pi’eniises disinfected __ 


1,339 

330 

434 

49 


3, 161 

Diseased cattle purchased 

206 

1,576 

1,053 

437 

35 


3,347 

Exposed cattle purchased 

730 

3,106 

2,819 

1,984 

284 



9,019 


NEW JERSEY. 


Character of work. 

ias7. 

1888. 

1889. 

1890. 

1891. 

tv. 1893. 

Total. 

Herds inspected 

1,428 

8,018 

8,455 

8,493 

8,124 

16,813 

51,330 

Cattle iiispcctod 

16,461 

73,095 

76,001 

60,659 

08,3G;j 

128,017 

421,495 

Cattle tagged 


13,318 

11,673 

8,817 

13,818 

33,153 

68,778 

Post-mortem examinations 

248 

6,846 

14,343 

9,419 

4,417 

5,563 

40,r;M 

Number diseased on post-mortem 

113 

514 

189 

43 

03 

33 

or>4 

Pi'omisos disinfected 


275 

208 

104 

57 

196 

840 

Diae.ased cattle purchased 

94 

603 

116 ^ 

44 

48 

40 

844 

Exposed cattle purchased 

117 

945 

714 

343 

337 

2:’3 

3,467 


PENNSYLVANIA. 


Cliuractor of work. 

1883. 

1889. 

1800. 

1S91. 

a 1S93. 

Herds iiLSimcted 

6,391 
73,665 
51,820 
13,157 
73 i 
117 
63 
131 

1,811 

.34,003 

1,613 

13,413 

17 

C 

1,915 

34,388 

1,096 

55,533 

3,638 

66,487 

Cattle inspected ...» 

Cattle tagged - 

post-mortem examinations - 

15,008 

55,260 

80,384 

‘NTii’inbei* nn post-Tnnr'tt'Tn . 

Premises disinfected 




Diisie.'i, sod cattle pTircTfased - - 




Exposed cattle pnrcbaf^otl* . . 

11 









Total. 


13,251 

242 , 5:»;0 

177,231 
80 ■ 
13a 
ua 

343 


SUMMARY. 


Cliai-ticter of work. 

Illinois. 

Maryland. 

New Y’ork. 

New 

J erscy, 

Pennsyl- 

vania. 

Total. 

Total herds inspected 

7,551 

30,627 

65,103 

51,3;]0 

1.2,251* 

160,951 

Total cattle inspected 

34,34-4 

306.153 

610,754 

■4.21,495 

.242,976 

1,005,731 

Total cattle tagged. 


33,746 

311,100 

68, 778 

53,333 

3(5f49C6 

Total post-mortem examinations. . 

8,979 

33,048 

96,423 

40,734 : 

177,321 

;r.o,i()4 

Total diseased on post-mortem...- 

354 

1,720 

4,321 

954 

89 

7, 138 

Total iiremisGs disinfected 

678 

836 

3,161 

840 

12:1 

4, 138 

Total diseased cattle purchased.. - 

176 

1,974 

3,347 

844 

63 

50.404 

Total exposed cattle purchased . . . 

999 

3,930 

9,019 

2,407 

im 

c 15, 557 


aTlie figures for 1893 are brought <3owu to September 3ii, the date on wbich the quarantine 
was removed. 

b Not including 45 diseased animals purchased in Virginia and District of Oolu,mbia. 
c Not including 57 exposed animals purchased in Virginia and District of Columbia- 




448 YEARBOOK OP THE DEPARTMENT OP AGRICULTURE. 


Expenclittires Uitlie eradication of plouro-pneimionia from July to Sep- 

temher 7, 1S0l\ 


State. 

Salaries. 

Travel- 

ing. 

Miscella- 

neous. 

Affected 

cattle. 

Exposed 

cattle. 

Total, 

Num- 
ber of 
ani- 
mals 
af- 
fected. 

Nuiu- 
ber of 
aui- 
rnals 
ox- 

X)ost‘d, 

New York 

t 1 

Si3S5, 67^. 7(»,S5S, 013 2l» S3S, 807. 52 

$87,241.09 

$198,009.80 

S75vS,495.00 

3,347 

9,019 

New Jersey 

ia5,533.03 

44,018.03 

12,950.79 

20,477.50 

60,907.70 

323,953.94 

844 

2,467 

Pennsvlvaiiia 

40,201.30 

4,402.44 

2,614.66 

1,243.50 

3,357.50 

51,879.44 

63 

142 

Maryland 

124,048.22 

33,705.74 

5,067.42 

48,303.41 

70, 113.85 

388,800,64 

1,074 

2,930 

Illinois 

Vermont, 1 Massa- 
chusetts J Vir- 
ginia. and Dis- 
trict of Colum- 

52,170.31 

3,819.29 

4,120.61 

3,260.80' 

10,501.64 

79,938.65 

170 

909 

bia. 

3; 342. 28 

1,177.72 

19.55 

7^39.00 

754.50 

6,033.05 

45 

57 

Total 

701,808, 70|l45, 190,51 

1 54,282.55 

161,325.90j 350,420.99 

1 1,509,100.72 

6,449 

15,614 


‘ Investigating reported outbreaks. 


TEXAS FEVER WORK.^ 

The direct losses to the cattle industry of tlie country from Texas 
fever at the time when the Bureau of Animal Industry was organized 
were much heavier than the losses from pleuro-xmeumonia. Texas 
fever liad been known under different names for many years, and had 
become thoroughly disseminated arid established throughout the 
Southern jrortion of the United States. Although the true nature of 
the disease was not known, investigations had developed several 
important facts, namely, that Southern cattle, when taken to the 
North, though in the best of health, Avould carry with them the con- 
tagion ; that Northern cattle, when taken to the South, would contrfict 
4he disease; tliat there was, therefore, an infected and a noninfoctcd 
area, between which it wtxs necessary to draw a definite line; and 
that ‘‘ even a fence was sufheienfc to arrest the disease.” 

If the cattle raisers of the noninfected region were to ]>o protected 
from Texas fever, and if those of the infected area were to bo p<u’- 
mitted to ship their stock out of it, it w\as necessary tiuit measures 
should be fii'st adopted to control the transportation. Such meas- 
ures were alike imx)ortant in the South, where animals were imporled 
from the North for the purpose of grading up the herds, and in tlio 
North, where Southern cattle were to find feed for fattening and a 
market. The noninfected area of the country was rapidly increasing 
its production of corn, and needed the feeders from tlie infected area 
to consume it. 

When the Bureau of Animal Industry was established, it was rec- 
ognized as one of its most important duties that the Texas fever 

^ Synonyms: Southiera fever, splenetic fever, splenic fever, Spanish fever, accli- 
mation fever, acclimatization fever, tick fever. 
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district must "be accurately outlined, and tliat there must be laws 
absolutely preventing the driving of cattle from the infected to the 
noniiifeeted sections, except during certain winter months. Previous 
to this, in 1883, the chief of the Bureau and his assistants liad estab- 
lished the northern line of this district through Virginia.' In 1884 the 
Bureau extended tlie line westward to the Mississippi River, and in the 
following year it reached the Rio Grande in Texas. Later it became 
necessary to include a part of California. 

REGULATIONS REGARDING TEXAS FEVER. 

Regulations were issued by Secretary Rusk in 1889, addressed to 
the managers and agents of railroad and transportation companies in 
the LTnited States, directing their attention to the area infected with 
Texas fever and to the quarantine line thereby established. These 
regulations liave been modified from time to time as necessities have 
arisen; and in order to a satisfactory understanding of all the details 
of the work the regulations promulgated for the year 1899 are given 
below’ in their entirety. The quarantine line mentioned lias since 
been ainended by special orders, excluding on account of local coop- 
eration the noninfeeted districts of some of the States, but in all essen- 
tial points it is the same as originally defined : 

To maimgers and agents of railroads and transportation companies of the United 

States, stockmen , and others: 

In accordance with section 7 of the act of Congress approved May SO, 1884, 
entitled “An act for the establishment of a Bureau of Animal Industry, to pre- 
vent the exportation of diseased cattle, and to i^rovide means for the sux)pression 
and extirpation of pleuro-pnetimonia and other contagious diseases among domestic 
animals,” and of the act of Congress approved March S3, 1898, making appropri- 
ation for the Department of Agi*ic\ilture for the fiscal year ending June 30, 1899, 
you are hereby notified that a contagious and infectious disease known as splen- 
etic, or Sonthern, fever exists among cattle in the following described area: 

1. All that country lying south, or below, a line beginning at the rorthwe.-'t cor- 
ner of the State, of California; thence east, soxith, and southeasterly along the 
boundary line of said State of California to the southeastern corner of said State; 
thence southerly along the western boundary Hue of Arizona to the southwest 
corner of xVrizona; thence along the southern boundary lines of Arizona and New 
Mexico to the southeastern corner of New Mexico; thence northerly along tho 
eastern boundary of New Mexico to the southern line of the State of Colorado; 
thence along the sonthern boundary lines of Colorado and Kansas to the south- 
eastern corner of Kansas; thence southerly along the western boundary line of 
Missouri to the southwestern corner of Missouri; thence easterly along the south- 
ern boundary line of Missouri to the western boundary line of Dunklin County; 
thence southerly along the said western boundary to the southwestern corner of 
Dunklin County; thence easterly along the southern boundary line of Missouri to 
the Mississippi River; thence northerly along the Mississippi River to the north- 
ern boundary line of Tennessee at the northwest corner of Lake County; theiicO 
easterly along said boundary linOj,to the northeast comer of Henry County; thenhe 
in a northerly direction along the boundary of Tennessee to the northwest corner 
of Stewart County; thence in an easterly direction along the northern hound'ily 
of Tennessee to tho southwestern comer of Virginia; thence northeasterly along 
1 A 99 29 
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the westeni "boundary line of Virginia to the northernmost point of Virginia; 
thence southerly along the eastern boundary lino of Virginia to the northeast cor- 
ner of Virginia where It joins the southeastern corner of Maryland, at the Atlantic 
Ocean. 

2. "Whenever any State or Territory locatetl above or below said quarantine 
line, as above designated, shall duly establish a different quarantine line, and 
obtain the necessary legislation to enfoi*ce said last-mentioned line strictly and 
completely within the boundaries of said State or Territory, and said last above- 
mentioned line and the measures taken to enforce it are satisfactory to the Secre- 
tary of xAg'riculture, he may, by a special order, temporarily adopt said State or 
Territorial line. 

Said adoption will apply only to that portion of said line specified, and may 
cease at any time the Secretary may deem it best for the interest involved, and in 
no instance shall said modification exist longer than the period specified in said 
special order; and at the expiration of such time said quarantine line shall revert 
without further order to the line first above described. 

Whenever any State or Territory shall establish a quarantine line for above pur- 
poses, differoiiTly located from the above- described line, and shall obtain by legis- 
lation the necessary laws to enforce the same completely and strictly, and shall 
desire a inodifcation of the federal quarantine line to agree with such State or 
Territorial line, the proper authorities of such State or Territory shall forward to 
the Secretary ;Of Agriculture a true ma];) or de.scription of such line and a copy of 
the laws for enforcement of same, duly authenticated and certified. 

3. From the 1st day of Jamiiwy, 189D, no cattle are to be transported from said 
area south or below said federal quarantine line above described to any portion 
of the United States above, north, east, or west of the above-desci’ibed line, except 
as hereinafter provided. 

4. Cattle from said area may be transported, by rail or boat, for immediate 
slaughter, and when so transported the following regulations must be observed: 

(a) When any cattle in course of transportation from said area are unloaded 
above, north, east, or west of this line to be fed or w^atered, the places where said 
cattle are to be fed or watered shall be set apart, and no other cattle shall be 
admitted thereto. 

(b) On unloading said cattle at their points of destination, pens, sufficiently 
isolatedl, shall be set apart to receive them, and no other cattle shall be admitted 
to said pens; and the regulations relating to the movement of cattle from said 
area, prescribed by the cattle sanitary ofBcers of the State where unloaded, shall 
be carefully observed. The cars or boats that have carried said stock shall be 
cleansed and disinfected as soon as possible after unloading and before they are 
again used to transport, store, or shelter animals or merchandise. 

(c) All cars carrying cattle from said area shall bear placards, to be affixed by 
the railroad company hauling the same, stating that said cars contain Southern 
cattle, and each of the waybills or bills of lading of said shipment by cars or boats 
shall have a note upon its face with a similar statement. Whenever any cattle 
have come from said area and shall be reshipped from any point at which they have 
been unloaded to other points of destination, the cars carrying said animaJs shall 
bear similar placards with like statements, and the waybills or bills of lading be 
so stamped. At whatever point these cattle are unloaded they must be placed in 
separate pens, to which no other cattle shall be admitted. 

(d) No kmt -having on board cattle from said district shall receive on board 
cattle from outside of said district. Cattle from said district shall not be refseived 
on board when destined to points outside of said district where proper faciliti^ 
have not been provided for transferring the said cattle from the landing to the 
stock yards and slan^terhouses without passing over public highways, unless 
permission for such passing is first obtained from the local authorities. 
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(c). The cars and boats used to transport such animals, the chutes, alleyways, 
and pens used during transportation, and at points of destination, shall be disin- 
fected in the following manner: 

Remove all litter and manure. This littei* and manure may be disinfected by 
mixing it with lime or saturating it with a 5 per cent solution of 100 per cent car- 
bolic acid; or, if not disinfected, it may he stored where no cattle can come into 
contact with it during the periojl from February 1 to November 15 of each year. 

Wash the cars and the feeding and watering troughs with water until clean. 

Saturate the entire interior surface of the cars and the fencing, troughs, and 
chutes of the pens with a mixture made of 11 pounds of lime and one-quarter 
pound 100 per cent straw- colored carbolic acid to each gallon of water; or a 
solution made by dissolving 4 ounces of chloride of lime to each gallon of water 
may bo used; or disinfect the cars with a jet of steam under a pressure of not less 
than 50 pounds to the square inch. 

5. Cattle originating in said area may, after having been i:>roperly dipped, under 
the supervision of an inspector of this Department, be shipped without further 
restriction, excepting such as may be enforced by local authorities at point of desti- 
nation: Pmvuled^ That application be first made to this Department, and permission 
granted to estaldish the dipping stations, and that after being dipped the cattle 
arc certified by an inspector of the U. S. Bureau of Animal Industry, and that the 
cattle when dipped be shipped in clean cars, and not be driven through the inf ected 
district or unloaded therein except at such point as may bo duly designated by an 
order issued by this Department. 

0. From November 1 to December 31, inclusive, cattle from said area which are 
found free of inrection upon inspection by ofiicers of this Department may be 
moved iu.rth of the quarantine line without restriction other than may be enforced 
by local regulations at destination. If evidence of infection is found riiDon such 
inspection, the cattle must be dipped in accordance with the provisions of section 
5 before being moved north of the quarantine line. 

7. Cattle from the Republic of Mexico may be admitted into the United States, 
after inspection according to law, as follows: 

(^0 Cattle free from splenetic, or Texas, fever, and from contact therewith dur- 
itig the three months preceding such inspection, and which have been grazed in 
a locality free from infection of such fever, may be admitted into any part of the 
United States. If destined to points in the noninfected area, a special permit 
must bo obtained from an inspector of the Bureau of Animal Industry, said per- 
mit being issued according to the regulations of said Bureau; the cattle for which 
said permit is issued must not be driven through the infected area, nor be unloaded 
in any part thereof except at such point as may be dttly designated by an order 
issued by this Department; if shipped in infected cars, or unloaded in the infected 
area, except as above stated, they will be subject to the regulations concerning 
infections cattle. 

(6) Cattle found upon inspection to be infected or to have been exposed to infec- 
tion during the preceding three months must be dipped at port of entry under 
supervision of an inspector of this Department prior to admittance to the United 
States; after dipping said cattle shall be subject to the conditions specified in the 
last preceding paragraph. 

8, Notice is hereby given that cattle infested with the Boophilus bovis^ or South- 
ern cattle tick, disseminate the contagion of splenetic, or Southern, fever (Texas 
fever) ; therefore cattle originatingoutside of the district described by this order, 
or amendments thereof, and which are infested with the Boophilus hovis ticlm 
shall be considered as infectious cattle and shall be subject to the rules and regu- 
lations governing the movement of Southern cattle. 

0, Stock-yard companies receiving cattle infested with stud ticks shall place 
oattlb in the pens set aside for tho use of Southern cattle, and transportation 
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companies are required to clean and disinfect all cai-s and boats which have con- 
tained the same, according to the requirements of this Department. 

10. Inspectors are instructed to see that disinfection is properly done, and to 
report instances of improper disinfection. It is expected that transportation and 
stock-yard companies will promptly put into operation the above methods. 

All i)rior orders conflicting herewith are hereby revoked. 

James Wilson, Hcerdavff. 

It will be observed that section 5 of the regulations relates to the 
dipping of the cattle for the purpose of killing the tick, which is the 
carrier of the contagion. The Bureau has been experimenting along 
this line for several years, but, while progress has been made, a mix- 
ture has not yet been found which will kill the ticks and at the same 
time result in no injury to the animal. The end sought is so desirable 
that the Bureau will eontiiiue its wmrk in the belief that a substance 
will be found wiiicli will prove entirely satisfactory. 

The beneficial effect of such regulations was apparent from the fn-st. 
Export cattle w^ere protected from infection, and consequently losses 
from disease in transit w’ere fewer each year. In 1801 such losses of 
export cattle from Texas fever amounted to 524 head, but fell to th(?f 
number of 131 the following year, and since that there have been, but 
two or three cases, and these at rare intervals. The result has be(ni 
increased prices abroad and a great reduction of insurance on cargoes 
of cattle, as will be noted further on. 

SHEEP SCAB AND HOG CHOLERA WORK. 

In December, 1805, the regulations of the Bureau of Animal Industry 
were amended to the extent that ‘^animals affected with hog cholera, 
tuberculosis, or sheep scab shall be considered animals affected with 
contagious or infectious diseases, ^ * and shall not enter iiito 

interstate trade nor be brought into contact with otherani nials intended 
for such trade.” Such animals are not permitted to enter any stock 
yards or other places where animals are handled for interstate trade, 
and wiien so found are condemned, tagged, and placed in (piaraniino. 
Stock-yard companies, transportation companies, and oih(»r parties 
receiving or handling such diseased animals arc required to disinfect 
thoroughly such parts of their premises or property as contained such 
animals, subject to the approval of the inspectors of the Bureau. 
Animals so quarantined can not he removed except uj>on written 
permit of the inspector in charge. General instructions wei*e given 
to the inspectors by the chief of the Bureau soon after the above- 
mentioned regulations were made, in which it was provided that 
sheep affected with seal) might be liberated after being dipped one 
or more times and the inspectors convinced that the disease was 
cured. 

Scab is one of the oldest diseases of sheep known to the veterinary 
profession, and while it is easily cured and methods for its eradication 
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are ^vell known, it lias been permitted to spi’eacl among flocks, to the 
great damage of the sheex) industry of the country. The efforts which 
the Bureau had so far been able to make Avere not sufficient to control 
the spread of the disease. It became necessary in 1897 to issue an 
order to managers and agents of railroads, transportation comx)aiiies, 
and stockmen, calling their attention to the fact that it was unlawful 
to transxiort diseased sheep from one State to another, and requesting 
their cooperation to prevent the further spread of the disease. Insxiect- 
ors Avere instructed to see that all ears, boats, or other vehicles of 
transportation AA’'ere properly cleaned and disinfected by their owners. 

As the facilities of the Bureau haA^e increased, the sheep traffic has 
receiA^ed moi*e attention and the restrictions have become more rigid. 
The question of dips had to recede consideration, as some of the dips 
on the market Avere not satisfactory, in that they did not kill the mite 
Avhieh is the cause of the scab. In consequence of this fact the fob 
loAving order was issued in July, 1800: 

If is ordered, That from and after August 10, 1899, no sheep affected with scabies, 
and no sheep which liaA'e been in contact wnth others so affected, shall be allowed 
shipment from one State or Territory into another, or from any State into the 
District of Columbia, or from the District into any State, unless said sheep shall 
have first been dipped in a mixture approved by this Department. 

The dips hoav approved are: 

1. The tobacco-aud -sulphur dip, made with sufficient extract of tobacco to give 
a mixture containing not less than five one-hundredths of 1 per cent of nicotine 
and 2 per cent flowers of sulphur. 

2. The limG-and-suli)hur dip, made with 8 pounds of unslaked lime and 24 pounds 
of flowers of sulphur to 100 gallons of Avater. The lime and sulphur should be 
boiled together for not less than two hours, and all sediment allowed to subside 
before the li<iuid is placed in the dipifing A^at. 

The owner of the sheep is privileged to choose which one of the above-mentioned 
dips shall be ixsed for his animals. Tho Department Avill instruct inspectors to 
enforce duo cave in dipping she<'p, hut it assumes no responsibility for loss or dam- 
age to such animals, and persons who wish to aA^oid any risks that maybe incident 
to dipping at the stock yards should see that their sheep are free from disease 
before they are shipped to market. 

In tho matter of hog cholera and swine jdaguc, tlio administrative 
Avork of llie Bureau is under the same law as that for sheex) scab; 
In. additiiori to tho metliods of quarantine and disinfection, however, 
liogs are being given the serum treatment for these diseases. The 
Boriim for this work is prepared by the Bureau, and at present is 
administered for experimental x)EYp<^ses by the Bureau officials. 
During the last two years the work has been undertaken on a large 
scale in Page County, Iowa, by the legislative consent of that State, 
and the results have been very satisfactory. It is estimated that the 
saving in the treated herds has been from 75 to 80 per cent. 

Tho ‘‘stamping-out” process, the same that Avas so successfully 
employed in the eradication of pleuro-pneuinonia, Avas tried experi- 
mentally in eight townships of the same county in 1897, and- the 
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results iudieated tliat if the metliod were vigorously pursued for a 
few years llie disease could thus he greatly vodiu*ed or j^owsibly err.dh 
cated. A recap! tiilati on of the work in 1807, giving also a coiupn.ri- 
son with the same period for 1806, shows woiidoriul sium'css, esjxMually 
if it he remembered that the disease in Pag'' County was of long 
standing, and that therefore most farms were alhrUxI with Un^ 
contagion: 

dumber of outbreaks in 1806 (six months) - IS 


Ni umber of outbreaks in 1897 (six months) 80 

Difference 

Number of head lost in 1898 (six months) - - b‘3, 849 

Number of head lost in 1807 (six months) 1,111 

Difference - 11, 7:>8 


These figures show that 138 fewer premises were affected and 11, 738 
fewer hogs died in the season of 1897, while the “stamping-outi"'’ 
methods were enforced, than for the same period in 1890. The totiul 
cost of this work, which included remuneration for slaughtered ani- 
mals, was $10,157.12. It is assumed that if the average weiglit of t h(,^ 
11,738 hogs was 100 i)ounds, and their value 3 cents per pound, 
saving to the eiglit townships under consideration was $35,214, a sum 
very much greater than the total expenses. It is true that the eradi- 
cation of these diseases from a State by tlio “stamping-out” jirocess 
would occasion the expenditure of a vast sum of money, and would 
cause more or less inconvenience and arouse some opposition. 'riiiH 
plan has not been pui'sued, because the serum treatment promised 
equally good results without the slaughter of all animals in an infeclcMl 
herd, and consequently at comparatively slight expense, thus av'oi<l„ 
ing the inconvenience and irritation which invariabl}' follow tlio more 
arbitrary ineasiires. 

BLACKLEG W’OllK. 

When the Bureau of Animal Industry undertook to lu vi‘stigale the 
prevalence of blackleg in the United States it was merely known thal; 
the disease existed in certain districts. From its recent inv<:‘ 4 st.iga- 
tions, it is “apparent tliat the loss from blackleg in certain por- 
tions of several States exceeds that from all other causes combined.'' ^ 
While this disease is infectious, it has not been considered neccxssary 
to quarantine it at any time. The results of investigations of the 
Bureau indicate very decidedly that the disease maybe eradicated by 
inoculation and proper disinfection of premises. 

At the beginning of this work the Bureau saw the necessity for a 
“single” vaccine, that is, a vaccine which when used once would 

'Dr. Y. A. Norgaard, Fifteenth Annual Report of the Bureau of Anjnmfil 
Industry. 
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X)ro(luce tlie siune iminiinity as is x)i‘oduee(l by two vaociiiations, or 
with a double’’ vaccine. The use of the double vaccine involved 
the treatment of each animal twice, with an interval of ten daj^s 
])otwoeu the two inoculations. This work, when considered in con- 
ncKdiLon with the large lierds of the Vfest, where it is necessary to oacli 
oj>ei‘at.ion that the cattle be ^‘rounded up” from a large section of 
country, oftentimes scores of miles, in extent, involves much incoii- 
venienco and expense, and it never became popular with the cattle 
raisers. In J uly, 1896, Dr. V. A. Norgaard, then a veterinary inspector 
for the Ilureau, after having made an investigation, and appreci- 
ating all the objections to the double vaccine, stated that it was 
“desirable that some vaccine which will produce immunity after one 
inoculation 1)0 introduced in tliivS countiy.” Accordingly, experiments 
wore begun in the fall of 1806 for the purpose of preparing such a 
vaccine. Ilundreds of thousands of doses have been mailed- to cattle 
owners, wdio are enabled, by following the directions accompanying 
the vaccine, to inject it tlkemselv^es without the aid of a veterinarian. 
Each person wlio receives tlio vaccine is requested to answer a series 
of questions after tlio season closes, in order that an estimate of tlie 
results of tlie work may bo made. 

In 1898 the total number of reports received from the States and 
Territories wliere the disease was most prevalent (namely, in Texas, 
Nebraska, Kansas, Colorado, Oklahoma, Indian Territory, North 
Dakota, and South Dakota) was 522, covering 127,369 head of cattle. 
Previous to 1898 the average annual loss in the same sections was 
about 14 per cent. During the same season the loss inevious to vac- 
cination was 3.63 per cent and after vaccination 0.54 per cent. There 
were 700 deaths after vaccination, many of which, as stated by cat- 
tlemen themselves, would not have occurred if the vaccine had been 
injected properly. These results were so vsatisfactory tliat vaccine 
has bCMvn sent to all applicants since. The number of doses thus 
sent out during tlie riBcal yoar of 1898 exceeded 500,000, 

''I’inis, in this brief tiine the i^ureau of Animal Industry has made 
it possible to redu<‘u the losses of cattle from blackleg to a minimum, 
and. it Is proixiscnl to coutiuiie the manufacture and distribution of 
tlie N'accine until its ehicacy is well known to the cattle owners of the 
country, wlien blackleg, it is believed, will ceas<3 to be classed among 
our more destruetive cattle diseases. 

BOVINE TUBERCULOSIS WORK. 

For some time past some of the States have been making efforts 
toward the eradication of bovine tuberculosis by the “stamping-out” 
method. The work of the Bureau in this connection is confined to the 
rejection at vstock yards and abattoirs of animals so diseased and to 
the manufacture and distribution of tuberculin to State authoriti#, 
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by which it may be ascertained which cattle are diseased and wiiieh 
arc not. During the last year 35,000 doses were sent out for such 
official use. It is not furnished for private tests. 

INVESTIGATIONS OF OTHER DISEASES. 

It must not be understood that tlie work of the Bureau has Ikhui 
confined to the diseases named above. The act creating the Bureau 
provides for the “extirpation of pleuro-pneuinoniii and other (con- 
tagious diseases among domestic animals.” All reports of outbre^aks 
of such diseases are immediately investigated by an inspector and 
such action taken as is warranted in the premises. 

INSPECTION OF EXPORT ANIMALS BEFORE SHIPMENT. 

While tlie rigid inspection in connection with contagious pleuro- 
pneumonia and Texas fever largely reduced the number of diseastul 
animals that was offered for export, the officials of (Ireat Britain 
still insisted that cattle affected with contagions pleuro-piunimonia 
continued to reach their shores from the United States. In eoriscs 
qiience of these statements, arrangements were made with tlie Britisli 
officials to permit the presence of inspectors of the Ibireau of Animal 
Industry at the post-mortem examinations in Great Britain of all 
animals supposed to be thus diseased. These inspectors eommouci^d 
their work at London, Liverpool, and Glasgow on August IG, 1890, 
and on November 8, after X-><>st-moHem examination of 104,290 head 
of cattle, they reported that not one animal was found affected M' ith 
the disease. 

This inspection has been continued in Great Britain, Imt is sup- 
plemented by work under the act of August 30, 1890, which provides 
for the inspection before shipment of all export cattle, sheep, and 
hogs. This inspection at both ends of tlie line of shipment could not 
fail to be efficient. Regulations under the act nientioiKMi w(M*e issiuHl 
on October 20, 1890. The points where cattle are to lie inspec,ted 
are named, and the cattle passing the inspection ar(^ to taggcul 
and inspected again at the ports of export. Catilh!) arriving at; the 
ports of export from other jiarts of the United States arti to bo 
inspected and tagged tliere. Animals are to lie carried, after tagging, 
in thoroughly cleaned and disinfected cars. Proper notification by 
inspectors and shippers is required. The tlioi'o ugliness of this work 
is such that the history of any animal ragged for export ina}’' be 
traced back to the farm whence it came. 

Very few hogs have been exported alive. The numbers of cattle 
which have been inspected, tagged, and rejected in connection with 
this work are shown in the following table, also the inspections and 
exports of sheep. The number of inspections does not mean an equal 
number of animals, for most cattle and sheep for export are Inspc^^cted 
twice, and so appear twice in the totals in the table. 
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Inspections of cattle and sheep for csport, 1S0I-1S99, 


Fiscal year. ■ 

Cattle. 

Sbeep. 

Number 

of 

inspec- 

tions. 

Number 

re- 

jected. 

Number 

tagged. 

Number 

of 

inspec- 

tions. 

Number 

re- 

jected. 


fill 


‘’8(1 .'170 




725,243 

184 

300,580 

135, 780 




1895 

057,750 

1,000 

334,339 

704,044 

179 

1800 

815,883 

1,303 

377,039 

7’33,C57 

803 

1897 

845,110 

1,505 

410,379 

348, ms 

ISO 

1898 

859,340 

1,438 

418,094 

397,719 

ISO 

1890 

643,301 

1,593 

837,741 

174,717 

118 


INSPECTION AND QUARANTINE OF IMPORT ANIMALS. 

One ot‘ the first steps taken for the control of contagious diseases 
among animals was the establisliinent of quarantine stations at the 
prin<*ix)al Atlantic iiorts, wiiere iinjiorted animals might he detained 
until there was no longer any danger of the development of disease 
from exposure to contagion in other countries. This sj-stem lias been 
extended vSO as to include the frontiers bordering upon both Canada 
and Mexico. The stations were at first under the Treasury Depart- 
ment, but soon after the organization of the Bureau of Animal Industry 
they were transferred to its control. The wisdom of maintaining them 
lias been attested very often, \7hen pleuro-pneumonia was eradi- 
cated it was not permitted to enter again from Europe, where it was 
X)r*cvalent', and rinderxiest, which almost annihilated the herds of 
South Africa, was not allowed to gain a foothold here. Foot-and- 
inoutli disease had ap^ieared several times, but Avas turned back 
through the vigilance of the Bureau inspectors. 

The records kept at these quarantine stations give the date of arriv- 
als of animals, jiort of shipment, name of lirced, number x-eceived, 
and name and address of iin|)orter. Large numbers of cattle and 
sheep com(3 in from Mexico and also from Canada for feeding pur- 
poses, but tiiose lauded at the Eastern seaboard are principally for 
l)r<HMliiig, and are not in large numbers. 

INSPECTION OF VESSELS THAT CARRY EXPORT CATTLE. 

Reference lias already been made to tlie fact that the Texas fever 
regulations governing" interstate transportation of live stock Avero so 
efficient as to operate to reduce the losses usually occurring among, 
export cattle. The reduction Avas so marked that the chief of the 
l^ureau Avas enabled to say in his report for 1800 that — 

On the whole the effect of these regulations has been extremely benefieial. As 
compared with former years, hut a small amount of the disease has been reported 
either in the United States or among cattle abroad. The losses during the ocean 
A'oyage have been so much less than usual that insurance is said by shippetsiio 
have been reduced over DO per cent. If this statement is correct, it means a saving, 
of over a million of dollars to our shii)pers by this reduction of insurance alone. 
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There continued to be losses at sea, however, tliat seoined to be 
imnecessaiy, and which were due in most cases to the iinprcoKM’ con- 
strnction of the ships engaging in the trade. The vtnitilaiioa Ava-s 
very bad, proi)or facilities for feeding and watering were wa-ntiog, 
space was badly overeroAvded, the ships Avero sometimes unseawoi'thy, 
and the attendants Avere often inexperienced and AA’orth less. Wliilo 
all this was bad enough, there never AA^ere such cruelties i)i*a,cti(^3d as 
AA^ere cliarged in English papers and documents, insihred partly by 
sensationallsin and partly by commercial interests. lIoAvever, the 
defects mentioned and many other similar ones in connection AAdth the 
ocean transi>ortation of cattle Avere such as might easily be aA'oided 
under j)roi 3 er super\dsion. This poAver of superA^isioii Avas given by 
the act of l^fareli 1S91, by AAdiich the Secretary of Agricaltin*e Avas 
authorized to examine all A-essels which are to carry export cattle I’rom 
the ports of the United States to foreign countries, and to prescribe 
by rules and regulations or orders the accommodations Avhich sai.<l 
A^essels shall piwide for export cattle ‘"as to space, A^entilation, 111,- 
tiiigs, food, andAvater supi)ly,and such other requirements ns lie .may 
decide to be necessary for the safe and proper transportation and 
humane treatment of sucdi animals.” Kegulations were formnlatcd 
in aecordaiiee AAuth this a-et Avliieh AA^ere acceptable to the British (biv- 
ernment. They AA’ere modified from time to time as necessiti<'s arose, 
until noAv they apiiear to be all that can be desirc^d. The first result 
of their rigid enforcement was to driA^e the poorer class of shix)S out of 
the trade. Magiiihcent steel ships AA’ere constructed for the cattle 
traffic, having CA^eiy conA’enience, AAdth i:)ennanent tlttings built into 
the vessels, and all the comforts and safetj’ AAiiich ingenuity could 
jiroAude. The number of iiisi>ections of A’essels haAU 3 aA^eraged aliout 
000 a year. 

These regulations, supplemented by the inspection of nirimals in 
the interior of the country and their reinspeetiou at i^orts of export, 
insure the landing of animals in Great Britain in the bi^st iiovssible 
condition. It is stated upon authority that, as a direct rcssnlt, of th(‘,s<A 
improved conditions, the insurance rates on cattle have iahIikhmI 
from $8 to less than $1 jier head. A saving of $7 poi* hea-d on the 
397,879 exported in 1898 amounts to ^$2,785,153, Ayhile the expense was 
less than $50,000. The AAmrk should, in addition, he credited AAdth tlio 
improA’^ed condition of Ih^e animals delwered. 

It is interesting in this connection to note the percentage of losses 
at sea of cattle and sheep since this work Avas undei'taken by the 
Bureau. The table on the next page gives the figures. 
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Pei'centaijea of Iokscs of cattle and sheep at sea, IS91-1S09. 


Fiscal year. 

Cattle. 

Slii'jop. 

1. Sit, la 

l.C 

1 7 

J,,S[« 

1 

K7i5 



.47 







1.39 

iSOo ^ 

.«:3 

3 7 

m)i) 

.3,3 

1. iti 

‘ 

.57 

1. 39 

imse 

. 3:3 

.8 

1.54 


.31 





<i Includ(*s four tmd oue-haU numtlia of ISOO. 

animals aUinped from Canada the lo.^sos were: Cattle, l.SS per cent; .sheep, ,‘2.irper cent. 
cWith animals shipped from Canada the losses were: Cattle, 0.3:3 per cent: .sheep, 1.30 per cent- 
r?Tho loss on Inn'scs shipped was 1.11 per cent. 

On aeeoiiut oC variation in conditions and weather, a uniformly low 
percentage cmiIi not be maintained. 

CMNEHAL INSPECTION OF ANIMALS aVNU THEIR PRODUCTS. 

An act of Congress approved August 30, 1890, i^i'ovided for the 
inspection of meats for exportation, but tins Avas suppleiiiented on 
March 3, 1891, by an act ^‘for the inspection of live cattle, hogs, and 
tlio carcasses and x>rodaets thereof Avhich are the subjects of inter- 
state coininorce, and for otlier purposes,” It is doubtful if Congress, 
in passing this laAV, contemplated the magnitude of the Avork and 
expense tims placed upon the Bureau of Animal Industry. The 
organization of a force competent to conduct a Avork so extensive 
required years of training. It was not, therefore, until 1897 that the 
chl(vf of the Bureau Avas able to say that “dnriug the past year all 
of the beef exported to Europe, and the greater part of the i)ork and 
otlier meat products export<kl, haA^e been inspected in accordance 
Avitli law.” 

The regulations for this inspection are most rigid, and laxity in 
enforcement is n(3vcr permitted. The iiroprietors of slaughterhouses 
and packing houses Avhich jmoimre meat for intomtate or foreign com- 
mer<*.e must apply to the Secretary of Agriculture for inspection, 
Avhertmpon there is giA'cn to the establishment a luimlier Avhich is 
used by the owners of the establishment and the inspectors to mark 
all x)rodiicts issuing therefrom. An inspector of the Bureau is sta- 
tioned at eacli establishment, and among his duties is the ante-mortem 
examination of all animals arriving at the stock yards Avhich ar© 
intenided for slaughter at abattoirs Avhere the Department has estab- 
lished inspection. When the inspector finds an animal unfit for 
luiman food he fastens in his ear a metal tag stamped '‘U. S., con- 
demned,” and a serial number. These condemned animals are at 
once removed by the owners and disposed of in accordance with State 
law or municipal ordinance. Animals are condemned when found 
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upon ante-mortem or post-mortem examination to be atfeeted as fol- 
lows; Hog cholera; swine plague ; cliarbon, or anthrax; rabies; malig- 
nant ei^izootic catarrh; pyjemia and septicmmia; mange or scab in 
advanced stages; advanced stages of actinomycosis, or lumpy jaw; 
inflammation of the lungs, the intestines, or the peritoneum; T<^xas 
fever; extensive or generalized tuherculosis ; advam?od state of preg- 
nancy or recent parturition; aixj^ disease or injury causing elevation 
of temperature or affecting the system to a degree which would mak<^ 
the flesh unfit for human food; immaturity, or too young to produce 
wholesome meat; emaciation and aiifemia sufficient to render meat 
unwholesome; distemper, glanders, and farcy, and other malignant 
disorders; acute inflammatoiy lameness, and extensive fistula. Any 
organ or part of a carcass of an animal which is badlj- bruised or 
affected with tuberculosis, actinomycosis, cancer, abscess, suppurating 
sores, or tapeworm cyst must also be condemned. 

The carcasses of animals condemned upon post-mortem examina- 
tion are properly marked and then placed in a room, which is in charg<'. 
of the inspector, to remain until they can he tanked” or removed 
under supervision to a rendering establishment. If the owners 
of the carcasses do not consent to such disposition the carcasses 
marked with the condemnation tag, and all express companies aJid 
common carriers are notified of the particulars and warned not to 
transport them out of tlie State. To remove a condemnation lag 
renders one liable to prosecution. 

All carcasses leaving such establishments for local, interstate, or 
export trade are marked with a numbered tag or branding stamp, and 
a record keiit in detail. Carcasses or parts of carcasses wliieh are to 
be used for canning purposes are not to be tagged, but when shipped 
from one abattoir to anotlier tlie ears carrying them arc seahxl and 
tagged on both sides. Each article of food product made from in- 
spected carcasses, whether in cans, barrels, firkins, kits, box(‘s, oi' 
canvas, must bear a label giving the oMcial number of the est-ablish- 
inent from ’which the product came, and also containing the stut(vnnMi t 
that it has been inspected under the law. All such J)a(dcag(^s to bo 
shipped to any foreign country or to another State must liavo priutixl 
or stenciled on the side or the top the information that it is for export 
or for interstate trade, giving the official number of the establishment, 
the number of pieces or pounds, the sliipping marks, and the date of 
the act under whicli inspected- The inspector then affixes the stamp 
of the Department of Agrieniture. Certificates are issued by the 
inspector for all carcasses examined and for every consignment of 
canned meats. 

The appropriation acts since 1898 carry a provision that live horses 
and the carcasses and products thereof he entitled to tli( 3 same insjxjc- 
tioii as other animals, carcasses, and products thereof ” that are named 
in the acts. Only one abattoir for the slaughter of horses Avas in 
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operation during the year that regulations under this provision of law 
have been in force. The number of horses inspected was 3,232, of 
whicli number 181 wore condemned on post-mortem examination. It 
is i‘equired tliat all packages containing horse meat be so marked as 
to indicate tlie fact, and no other animals may be slaughtered at abat- 
toirs where horses are slaughtered. 

Tlie work of general meat inspection has had a wonderful growth 
during the nine 3 "ears of its existence. The number of animals inspected 
before slaughter was 3,809,459 during the fiscal year of 1892, whereas 
the number for the fiscal ^-ear of 1899 was 34,405,073. The number of 
abattoirs and packing houses in operation in 1891, when inspections 
wore begun, was 22. It increased in 1892 to 38, and in 1899 to 138. 
The latter are located in forty-one cities. The following table shows 
the number of animals of all kinds which liave been inspected before 
slaiighteu* for abattoirs since the beginning of the work : 

Nmiiher of auimah inspected before slaughter for abattoirs having inspection, 

1S91--1S00. 


Fiscal your. 


1801, 

38012.. 
iHOn.. 
1801, 

1805.. 

1800.. 
180T. 
3808. 
jm. 


Cattle, 

Calves. 

Sheep. 

Hogs. 

Horses. 

Total. 

83,801 





83, 891 

3,1 or, 009 

59,089 

583,361 



3,809,459 

3,033,174 

03,047 

870,513 



4, 885, (533 

3,8<13,lll 

00,5m 

1,030,764 

7,064,850 


13,944,056 

3,753,111 

109,941 

1,34*1,031 

33,57(3,917 


18, 783, OOO 

4,050,011 

313,575 

4,710,190 

14,301,063 


33,375,739 

4,389,058 

359,930 

5,179,043 

1(5,813,181 


3(5,541, 813 

4,553,910 

341,093 

r>,70C,<X!2 

30,713.8(53 


31,313,9t?6' 

4,054,843 

345, 859 

5,718,404 

33,783,578 

3, 2133 

84,405,073 


While the abov<i table shows an enormous increase in the number 
of animals inspected from year to year, the number of animals rejected 
has not increased in like proportion. This indicates that the farmers 
of the United States ai'c placing upon the market a healthier lot of 
animals than f(.)nnorly. A table showing the different species of ani- 
mals r(vi(*cted upon ante-mortem and post-mortem inspections for the 
period of 189(1 to 1899, inclusive, is given herewith; the figures for 
previous years are not considered accurate: 

Number of animexls rejected upon ante-mortem and post-mortem ins2Jeciions, 

IS9G-mO. 


FiH<!al year. 

Cattle, 

Sheep. 

I 

Calves. 

, Hogs. 

IftfUL . 

31,113 

17,560 

3,874 

97,170 


35,489 

15,998 

3,303 

1M,393 


37,(513 

13,903 

3,850 

1,32, Ml 

1899 

{46,39(5 

3:5,471 

3,473 
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The preceding statements do not show all of the work in connection 
with genernl meat in8X)ectioii. Besides animals inspected for immed ial e 
shuighter, many thousands are insi:)ected for shiinnent to other citu‘S 
and for miseollaneous buyers. T"he following table shows the mag- 
nitude of this work: 


Niuiiher of an hnah i nspected for shipment to other eities and for nuscena neons 

bilkers, JSDo-lSOD, 


Fiscal year. i Cattle. 

Sheep. 

Calves, 

H«gs. 


1,(183,013 

3,479,513 

3,900,967 

4,675,318 

4,288,563 

648,358 

1,608,004 

3,804,713 

4,323,195 

3,119,920 

10, 70S 
101,371 
189,053 
237,107 
353,404 

3, 300, 043 
7,453,803 
8, 753, 503 
10,800,813 
10,455,317 



1891) 

1897 . . . ■ 

1S93 

1890 



MICROSCOPIC INSPECTION OF PORK. 

In 18S1 the importation of xVmeriean pork into Germany, France, 
and the principal countries of the continent of Europe was prohibited 
on the assumption that it was infested with trichinae, and was tlieriv 
fore injurious to health. Although it could not be shown that Ameri- 
can pork had caused disease, it being manifestly more wholesome t han 
European pork, and notwithstanding the most vigorous proteKSts by 
this Government, the trade was crushed and destroyed. The year 
before the prohibition went into effect the United States sold to France 
70,000,000 pounds of pork, and to Germany 45,000,000 pounds. For 
ten years thereafter American poi‘k was shut out of nearly every 
market of continental Europe, and the prohibition was not rais(Hl 
until the Bureau of Animal Industry began the microscopic inspect ion 
and certification of pork destined for those markets. The trade had 
to be built up anew over the prejudices that had been so firmly ;iv.>ot.cd, 
and it has been a slow and diffieult process. Yexatious and burfh*n- 
some I'estrictions have constantly to be mot, but the trade luis c*on- 
tinued to grow notwithstanding. During the fiscal year 181)2 tluu'e, 
were 38,152,874 pounds inspected for exiiort, 22,025,098 pounds going 
to countries requiring insi)eetion and 10,127,170 to countrios not 
requiring it, while in 1899 the total shipment was 108,928,195, of 
which 108,858,149 went to countries requiring inspection and 70,040 
to countries not requiring it. 

The regulations for this work provide that a microscopic examina- 
tion be made of all hog products which are for export to countries 
requiring such examination. The following extract from the regula- 
tions shows the method of operation : 

"When the slaughtered hog is passed into the cooling room of said establishment, 
the inspector in charge', pr his assistants, will take from each carcass throe sm- 
ples of muscle— one fx*om the ‘‘pillar of the diaphragm,'* on© from the psoas 
muscle, and the other from the inner aspect of the shoulder, and also from the 
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“base of tlie toiigne when that organ is retained for exportation; ,ancl said samples 
will be placed in small tin boxes, and anirmbered tag* will bo placed upon the car- 
cass from which said samples have been takeii^ and a duplicate of said tag will be 
placed in the box with said samples. The small boxes will be placed in a large 
tin box provided with a loch. The boxes containing the samples from the hogs in 
the cooling room so tagged will bo taken to the inicroscopist for such establish- 
nitait, who shall therenpoii cause a microscopic examination -of the contents of 
o^acii box containing samples to be made., and shall furnish a written report to the 
inspector, giving the result of said niicrosco.pic examination, together with the 
numbers of all carcasses affected with trichinse. The samples of pork micro- 
scopically examined shall be classified as follows: 

Class ^4. — Samples in which there are no signs of trichinae, living or dead, calci- 
fied cysts, or other bodies or substances having any resemblance to trichinee or 
trichina? cysts. 

Class J5.— Samples in which there are disintegrated trichinte or trichinie cysts, 
calcified trichime or trichinse cysts, or bodies having any resemblance thereto. 

Class O. —Samples in which there are living or dead trichinfe bodies not disin- 
tegrated. 

All (^Jireasses corairig within Class C are removed from the cooling 
room and disposed of by tanking, or they maybe rendered into edible 
lard at a tenip(.‘riiture of 150° f\, or made Into cooked meat products 
if the temperature is raised to the boiling point a sufficient time to 
cook thoroughly the interior of the liieces. Carcasses belonging to 
Class B are rejected for shipment to countries requiring inspection 
and certification. In all this work (the microscopic examination, the 
cutting up of carcasses, the marking of parts, and the keeping of 
rcK'OT'ds) the most careful and painstaking efforts are maintained. 
'Tlie result is that the pork exported to countries which require inspec- 
tion is not only absolutely free fiom trichina?., but lias never been 
by these p)arasitos. The amount of alfected iDork under 
OlaSvS B and Class C is less than iiei* cent of tlie whole amount exam- 
i nml mi eroscopk^ally . 

Tlie following table shows the amount of pork examined microscop- 
ically for export to countries re<iuinug the inspection and to countries 
nol i‘equiring it for the years 1^92 to 1899, inclusive: 

P(f:rl: iiuprded mic-wseopicall^ for acporf, JlS0'2-180.X 


FiBfid year. 


189a. 

18118 ,, 

IHIM. 

1805 

1898 . 

IBOr. 

1898 , 

1800 , 


■To coian tries 
req.uinug 
inspection. 

To ooxintries 
not i*eqnir 
ing inspec- • 
tion. 

Total 

Pounds, 

Pounds, 

Poxmds. 

22,035,608 

10, 13.7,176 

38,,:152,.874 

8,050,758, 

12, ,617, 653 , 

20,677,410 

18,845,110 

16,693,818 ' 

35,437,937 

30,355,230 

5,730,568 ' 

46,094, 

21,497,321 

1„ 403, 559 

22,'90Q,;Ba® 

42,570, .573 

1,001,783, 


120,110,356 

161,303 

m,2n,6m 

108,a58,140 

70, 046 ’ 
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Befoi'o tins work was undertaken, it was estimated that it would cost 
from 15 to 50 cents iier carcass, but in fact tlie cost has been only 
about 6 cents per carcass. The cost per pound of the pork exported 
was 0.248 cent in 1804 , 0.2 cent in 1895 , 0 . 2 G 4 cent in 1896 , 0.256 cent 
in 1897 , 0.142 cent in 1898 , and 0.182 cent in 1899 . There were many 
and strong objections to the work of microscojrio inspection wlion it 
was begun, but the results have been so gratifying, especially fi'om a 
commercial point of view, that not only is tliore little criticism, but 
the applications for inspection ai’e numei'ous. While there is room 
for discu.ssion of the pi-oposition as to whether the packer or the Gov- 
ernment should pay the cost of the microscopic inspection, there is no 
longer any doubt of the wisdom of having the inspection made under 
the sui)ervision of the Government. 

EXPERIMENTAL EXPORTS OP DAIRY PRODUCTS. 

Early in the year 1897 a .series of experimental exports was begun, 
under the supervision of the dairy division of the Bureau of Animal 
Industry, by which choice butter and cheese made in the United 
States have been offered for sale in various foreign markets in com- 
petition Avith the best products of like kind from other countries. 
The object was to obtain information Avhich might be of use to those 
wishing hereafter to sell such products in foreign markets. By 
practical operations under usual commercial conditions, although 
upon a small scale, it was possible to determine the wants of different 
markets, the peculiarities desirable in the products themselves or in 
their form of preparation, the incidental expenses, the facilities for 
transportation, the effects of long journeys, and the comparative 
merits of the dairy products of this and other countries. Tliese 
experiments have been continued during the years 1897 , 1898 , and 
1899 , the shipments being made weekiy most of the time and at 
greater intervals for a part of it. 

Special agents for the Bureau of Animal Industry have visited 
foreign countries to investigate markets and determine where sales 
agencies should be established. Exports have accordingly been made 
to England, Germany, China, Japan, the Hawaiian Islands, Cuba, 
and Puerto Rico. 

These trials have resulted in showing that the markets of Great Brit- 
ain are by far the best for butter and cheese from the United States, if 
these products are to be exported. They offer the most active and con- 
tinuous demand, themostdiseriminating judgment, and the best prices. 

American cheese is the equal of any found in British markets, when 
it is carefully made and cured, and some lots sell at highest prices; 
but collectively, it now occupies a position secondary to the Canadian 
product, because of the patronage of the dairy industry by that Gov- 
ernment and the official guaranty which it offers as to the purity and 
uniform high quality of all cheese exported from the Dominion. 



PROGRESS OF PLANT BREEDING IN THE UNITED 

STATES. 


By Heebeut J, Webber and Ernst A. Bessey, 

Division of Vegetable Physiology and Pathology. 

INTRODUCTION. 

At the beginning of the nineteenth centiiTy a few of the most 
advanced scientiiic horticulturists were commencing to recognize that 
plants, like animals, are capable of being improved by breeding. 
During the century the knowledge of the factors involved in plant 
breeding gradually increased and became disseminated among prac- 
tical American growers. As a natural consequence of this there 
came to be a better understanding of the methods of plant breeding 
and a greater appreciation of the necessity of securing varieties 
adapted to local conditions, and therefore improved sorts of American 
origin have been gradually but surely sui)planting foreign varieties. 

While at the beginning of this period almost all of our cultivated 
fruits, cereals, vegetables, and flowers were of foreign origin, an inspec- 
tion of the i)resent trade lists shows a marked increase of native sorts 
and a corresponding decrease of foreign sorts. In the case of flowers, 
for the production of which artificial conditions largely are miain- 
tained, home-produced sorts vie in numbers witli those from abroad. 
In cereals and vegetables a majority of the most extensively grown 
sorts are of American origin, and in fruits, uiK^n which probably the 
most attention and skill have ])een brought to bear and the greatest 
stimulus given by well-organized societies, the native sorts have 
almosti entirely taken the place of the foreign ones. “In the begin- 
ning of the colonization of this country,” writes Bailey, “all the 
varieties of ai)ples were of Eui'opean origin. But in 1817, over 60 per 
cent of the apples reeommended for cultivation here were of American 
origin, that is, American-grown seedlings from the original stock. 
At t.he present time [1895], fully 90 per cent of the popular apples of 
tlio Atlantic States are American productions.” 

The same increase of American sorts has taken place in the case of 
pears. As early as 1853 Ho vey wrote: “It is certainly somewhat 
remarkable, as it is surprising, that, in the course of twenty-four 
years, a larger number of really fine pears have been brought to 
notice, of American origin, than have been introduced fi^om Europe in 
the same time, or we think we might safely add, in the last fifty years.” 
While in plums the American seedlings of the European and Japanese 
1 A 90 30 465 
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species rival the sorts of foreign production, the improved sorts of 
our native species and hybrids of these with the Japan and apricot 
plums are rapidly increasing and will probably soon prodomiiifito in 
this industry. In the cultivation of grapes, raspberries, blackberries, 
etc., little advance was made until our native species were taJeen up 
and improved. All of these have been i)rofoandly inodilied and 
improved as the result of merely half a century of cultivation and 
breeding. 

It is interesting to note that the present century has witnessed the 
first introduction and wonderful amelioration of some of our now 
most important plants. A striking instance of such a plant is the 
tomato, which is said to have been first brought from Santo Domingo 
to Pliiladelphia in 1798, but was not sold in the markets of that city, 
according to Manning, until 1829, and did not come into general use 
in the North until some years later. Tomatoes were introduced into 
Salem, Mass. , by an Italian painter, Miehelo Come, in 1802; but he was 
said to have had difficulty in persuading the people to oat them. 
They were, however, used as an ai'ticle of food in New Orleans in 
1812. The wonderful amelioration of the tomato has thus taken 
place wholly within the memory of men now living, and it is not an 
uncommon thing to find aged people, particularly among the pioneers 
of the West, who remember when the tomato was cultivated as an 
ornamental plant, but not thought to be valuable for food. The 
tomato is therefore an excellent illustration of what a century of 
plant breeding may accomplish. 

The flowers now so extensively grown w^ere hardly known a century 
ago, wdien different varieties were just beginning to appear. The mod- 
est chrysanthemum or the cariiatioii of that day would liardly create 
a sensation in our modern flower markets. Tlie immense cut-flower 
trade and the hosts of elegant varieties adapted tJieroto are the 
results of less than a century of i)lant breeding. Tho greenliouse 
has exerted a marked influence on the plants wliicii art? tluis gi*owu, 
as special varieties are demanded, and tlxo skillful ciilti valor ]>reods 
and selects till he secures what is desired. In all forcing-liouse 
industries sjxeeial varieties adapted to tliis sort of culture have 
sprung up. The changes which have already been wrought are the 
wonder of naturalists and lajnnen alike, but the end has not yet been 
reached. Everything indicates increased activity in the near future. 
Recent developments, obtained by a few independent experimeulers, 
have forcibl^^ called attention to the great improvements which skill 
and patience may achieve in this field, and a renewed interest in such 
matter’s is very evident throughout the country. 

EARLY AGRICULTURAL AND HORTICULTURAL CONDITIONS. 

In the early settlement of America agriculture was limited 
to the cultivation of such plants as were known to the setttes in their 



PROGRESS OP PLANT BREEDING. 467 

Old World homes. Each expedition brought seeds and plants to use 
in starting agricultural industries, and subsequent importations of 
desiralde varieties continued to be made; hence, the attention of the 
settlers was largely given to testing these experimentally to determine 
their usefulness. The different conditions obtaining in America from 
those found in Europe, from which latter place most of the introduced 
sorts came, rendered the outcome of the early attempts very uncer- 
tain. No exact record of the agricultural development during this 
period exists, but it is probable that the early introduced varieties of 
the various annual crops (cereals, vegetables, etc.) went through a 
gradual evolution and adaptation to conditions hy seed selection from 
those plants and strains found to do the best. This selection, which 
the settlers almost certainly exercised, x)ro]>ably did not have any 
definite improvement or change in view other than to secure the best 
and inost vigorous seeds. Some of our now most important agricul- 
tural crops, like corn and tobacco, are native American x)laiits, and 
their main improvement consequently dates from the discovery of 
America. In some idaces, however, the Indians had developed a 
comparatively high state of agriculture, and many sorts of such 
native cultivated plants Avere obtained from them, as, for example, 
the Golden Sioux, King Philip, and Tuscarora races of field corn. 
An early sweet corn is also recorded as having been obtained from the 
Indians. According to one account it was found and introduced into 
Connecticut by an officer in General Sullivan’s expedition against the 
Indians in tlie Genesee country in 1770. According to another account 
it was introduced into Massachusetts bj^ Capt. Richard Bagnol, of 
Plymouth, who obtained it from the country of the Susquehanna on 
liis retium from the Sullivan expedition. The Six Nations, against 
which the Sullivan expedition was sent, had made considerable prog- 
i*o>ss in agriculture, and are known to liave cultivated large fields of 
coni. Besides this, they are said to have had ‘ ‘ gardens of beans, peas, 
turnips, cabbages, melons, carrots, parsnips, and potatoes.” 

The earliest attempts at fruit growing in America wore mostly 
failui'es. The varieties grown in early days were nearly all of Euro- 
penn origin. The recorded history of American horticulture may be 
said not to have begun until the publication of Bernard M’Mahon’s 
American Gardener’s Calendar in 1806. At this cbmx>aratively late 
date native varieties had already become prominent, about 66 per 
cent of the 59 varieties of apples catalogued being of American origin. 
Even at this time, however, very great efforts were still being made 
to extend the range of cultivated imoduets by introductions, the only 
very definite method by which the securing of new sorts was 
attempted. It was a costly experiment, however, and to a great 
extent disappointing. William Keiirick, in a letter to General Deai'- 
born (quoted from Robert Manning), says: ‘‘From among 150 varie- 
ties imported into Boston by Eben Preble, about 1805, the 



468 YEARBOOK OP THE DEPARTMENT OF AOKICULTURE. 

additions to the list of desirable kinds were two cherries— the Black 
Tartarian and White Tartarian, and a single pear.” 

If we had to-day only the apples and pears known at the beginning 
of the century, the present extensive apple culture of the prairie States 
and the Northwest and the pear culture of the South would be w'holly 
impossible. American varieties, the result both of chance disc<)V(n*ies 
and of the most c£^*ef ul and complex methods of plant breeding, have 
almost entirely supplanted the introduced varieties, and are destined 
to become even more important. To-day “we look upon plant intro- 
duction as being to a large extent a means to an end. Russian apples 
are being extensively introduced, not wholly with the idea that they 
may become important commercial sorts themselves, but that select 
seedlings from them and hybrids between them and native varieties 
may be obtained, and through these the desired hardy, cold-resistant 
sorts of good quality. 

In the culture of strawberries, raspberries, gooseberries, grapes, etc,, 
no material progress was made until the improvement of the native 
species was begun. All these fruits went through an initial stage of 
depending upon foreign varieties, and following this an era of im- 
provement, during which, by careful breeding of the native species 
and infusion into them of the improved European blood by hybridiza- 
tion, strains better adapted to American conditions were obtained. 
This change from an almost total reliance upon introduced varieties 
to a marked supremacy of sorts originated here has taken place almost 
wholly within the past century. 

EARLY METHODS OF PLANT BREEDING. 

_ ■ w 

The early settlers probably practiced crude selection in growing 
their plants, as anyone, whatever his degree of intelligence, will un- 
consciously do. It is this unconscious selection of individual plants 
through centuries that has led to the important changes which have 
taken place in our principal cultivated plants. So marked has been 
this amelioration that in very many instances the wild forms can not 
now be recognized and are unknown, the most careful study of mod- 
ern scientists having failed to reveal the original types. 

The necessity of having varieties adapted to existing eonditions 
was early understood, as was also the necesMtj^ of selectiiig the best 
seed. Manning, in the History of the MassaclSlfetts HOr^ 

Society, says: ®*And in 1621 the goveimor retlue^ted^^ to 

exchange some of their corn, for seed, with ours, that We might judge 
which best agreed with the soil where we lived. The natives were 
acquainted yuth the advantage of selecting the finest ears of corn for 
taught the settlers to do the same. They possessed varieties 
adapted to the warmer or colder parts of the country,” 

We are inclined to think of plant breeding as based on old and 
Ayell'OStablished laws. Tlie fact is, however, that tlie fundamental 
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principles of intelligent plant breeding were not made known until 
the latter part of the eighteenth century. The sexuality of plants 
was not established until proved experimentally by Gamerariiis in 
Kh)l, and the first hybrid of which Ave have any record was not made 
until 1710, when ThoniawS Faircliild, ah English gardener, crossed the 
carnation with the sweet Avilliain. 

Our first exact knowledge of hybrids dates from about 17G1, when 
Koelreuter began publishing tlie results of his observations. His 
w^ork was entirely scientific, however, and had but little bearing on 
practical plant breeding, though it served to pave the way for the 
val uahle work, soon to follow, of Thoinas Andrew Knight (PI. XXXVI), 
the eminent English plant physiologist. The systematic breeding of 
plants may be said to have begun Avitli the work of Knight and Van 
Moms about the beginning of the nineteen tli century. Knight was the 
first to show the i:)vactical value of crossing and hybridizing in tlie 
production of plant varieties. In 180(5 Knight said: “Xew varieties 
of (^very species of fruit will generally be better obtained by intro- 
ducing the farina of one variety of fruit into the blossoms of another, 
tlian by propagating any from a single Icind.’’ 

Another important idea emphasized by Knight, and now quite gen- 
erally accepted, is that one of the principal factors causing or inducing 
variation in plants is an increase of food snppl}' or a modification 
thereof. 

In one sense Knigixt may be recognized as the father of plant breeds 
ing, no other experimenter having contributed so much towaixl the 
development of the present system. Of almost equal importance, 
however, w^as the work of a contemxxoraueous Belgian horticulturist, 
Jeau Baptiste Van Mens, who emphasized mainly the principle of 
selection. His theories were ijublished in various papers, but mostly 
in his Arbres Fruitiers in 1835. His method of obtaining hew vax'ie- 
"ties of fruit was to gather seeds from young trees in a state of varia- 
tion, taking the fruits before they Avere fully ripe and allowing theth 
to rot, with the idea that this would tend to ‘‘subdue or enfe#lo^^ 
the tree, a factor which he thought to be of primary importaheei 
These seedlings were then groA^m in a seed bed until they were ia^6 . 
(vnoQgh to enable him to judge of their character. He then selecie?d 
tlie promising ones and planted them in nursery form a feAv feet apai% 
Avhere they could be fruited on their oAvn roots. When these selected ; 
seedlings fruited, seeds were taken from the first fruits of the most 
promising and sown, tlio same process of selection being exercised iti 
this second generation, and so on through several or many genera*^ 
tions of selection till success was attained. The Avhole proees8f4® 
expressed in his own words as,, follows: “To sow, to 
again,, to soav* perpetually, in, short to domothing but,';S0^',:r^;|^™p||l 
tice to be pursued,' and which can. not bo, departed 
this is the whole .secret o^the^arfeT/haVe'empIoy#*;?^®^^^^^ 
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As to the theory of selection, time has jnstified Van IMoiis's conchi- 
sioiis, with some modifications, hut some of tlie ideas he advanced 
have been abandoned. He claimed that the older varieties of good 
fruit generally yield inferior seedling sorts, while new inferior varie- 
ties reproduced uninterruptedly for several generations wonld cer- 
tainly yield good fruit. In tliese claims the results of rccamt yi^^ars 
have shown him to have been somewhat in error. The general theory 
now advanced and used is to select seed for planting from the best 
fruits of the best tree of the best variety. 

The imi)ortance of selection in improving varieties was well recog- 
nized before the publication of Van Mons’s great work above referred 
to, and while the main credit of establishing the prineii^lo of selec- 
tion is due to Van Mens, yet other, independent workers a(?complished 
iiearl}" as important results. Bailey, in his Survival of the Unlike, 
called attention to the work done by Joseph Cooper, of New Jersey, 
in the closing years of the last eentiuy. Cooper\s observations, re- 
corded in a letter written in 1700 and published in the first volume of 
the Memoirs of the Philadelphia Society for l^ronioting Agriculture, 
show that lie thoroughly understood the action of selection in produc- 
ing changes in varieties. As an illustration, he says: “A striking 
instance of idants being naturalized happened by Colonel Matlaek 
sending some watermelon seed from Georgia, which, he informed mo 
by letter, were of superior quality. Knowing tliat seed from N'cgeta- 
bles which had grown in moi*e southern climates, required a longer 
summer than what grew here, I gave them the most favorable situa- 
tion, and used glasses to bring them forward, yet very few ripened to 
perfection; but finding them to bo as excellent in quality as described, 
I saved ^seed from tliose first ripe; and by continuing that practice four 
or five years, they became as early watermelons as I ever had.’^ 

It is pi’obable that many other advanced hortieulturist.s of that 
2 >eriod understood and used selection in an intelligent maninu*. The 
directions given in 1823 by James Thatcher, in his American Orehard- 
ist, for tlio selection of seeds in attemiitiiig to prodin^e im];)rov<Ml 
sorts, ’would be regarded to-day as better than the recomimunlat ions 
given by Van Mens. “The seeds for x)lat!iting,” Tluitchcr wrolo, 
“should ahvays be selected from the most higlily cultivated fruit., and 
the fairest and ripest specimen of such variety.” Thatcher also 
described Knight’s method of forcing soedlings into fruit by grafting 
them, and the use of hybridization in the production of varieties. It 
will thus be seen that even at this early date (1822) the fuiulainental 
principles of plant breeding had app^arently become the common irrop- 
erty of American agriculturists and horticulturists. 

EVOLUTION OF METHODS OF PLANT BREEDING DURING^ THE 
NINETEENTH. CENTURY. ■ 

It has been seen that the fundamental laws of x)lant breeding wore 
fairly well understood at the beginning of the century and had come 
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to be expounded in horticultural text-books and papers. It must be 
borne in mind, however, that it requires years for scientific principles 
to become thoroughly understood and widely disseminated, so that 
they form a part of common practice. The early native varieties 
wei*e largely chance seedlings, and there now seem to be very many 
ehoieo fruits — pears, apples, grapes, etc. — which originated in this way. 
However, thousands and even millions of woi^thless wMd seedlings, of 
wliich we haye no record, have grown and perished, and in reality 
only one here and there excels and survives. 

During the first fifty years of the century almost the sole method 
of breeding was to select seeds from the best fruits and raise numer- 
ous seedlings, wliich, when they fruited, were carefully examined, and 
those selected for further propagation wliich produced desirable fruits, 
of better quality than the parent sorts. One of the earliest syste- 
matic attemxits of this sort known to the writers is thus described in 
the Magazine of Horticulture of 1847: “In the fail of 1817, and in the 
folloAviiig spring, Governor Edwards planted the seeds of pears, with 
the design of obtaining now and superior varieties of this fruit. In 
doing so, he selected the seeds of the best -which could be procured, 
including many sorts, but the number Avas then very limited compared 
with our day.” This being one of the first systematic attempts in 
this country to secure improved sorts, it AA^as largely ridiculed. The 
results obtained, hoAA^ever, were of great value, as from some forty 
trees thus produced several fairly good sorts were secured, among 
them being the Calhoun, Elizabeth, Dallas, Henrietta, and Citron. 

In early days, furthermore, up to the fifties, orchards AA-ere to some 
extent made up of ungrafted seedlings. When a particularly good 
■fruit was i:)roduced its seeds were carefully i>reserved and planted, 
and some varieties Avere reproduced in the main true to seed. Immense 
numbers of seedling apples Avere thus groAvu, and furnished excellent 
opportunity for selection, but only a feAV produced superior fruit or 
nesv varieties. In 1845 Rca^ Henry Ward Beecher wrote from Indiana 
to the Magazine of Horticulture; “An immense number of seedling 
trees are found in our State. Since the Indiana Horticultural Society 
began to collect si)eciraeiis of these, more than 150 A^arieties haA^e l)6en 
sent up for inspection. * * Of all the number presented, not 

six have vindicated their claims to a name or i>lace — and not more 
than three Avill probably be known ten years hence.” 

Improvement by selection, in the strictest sense of the term, has 
been emploj' ed mostly with annual plants, such as wheat, corn, cotton, 
etc., and the methods used have been gradually perfected in diferent 
industries, until in some, as in the sea-island cotton, all growlers make 
annual selections Avith the utmost care to maintain and perfect the 
strain they grow. Very careful methods of selection have also been 
devised to develop and improve com, and many of the most produc- 
tive and A’^aluable races are the result of continuous selection through 
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numerous generations. In such selection the greatest care is taken 
to secure impregnation with pollen from vigorous, productive plants. 
To insure this tlie field in wliieh selections are Being made is carefully 
gone over when the first silks and tassels begin to appear, and all stalks 
are cut out which are not vigorous and well formed and which do not 
show indications of being x>rodiictive. By this x)ractice it is brought 
about that fertilization is effected hy i)ollen from vigorous, jiroductivo 
stalks onl 3 ^ The final selections are made in the field when the corn 
rixiens, the seed ears being* taken from the most x)rodnctive and vigor- 
ous stalks that are true to the tj^pe that the breeder is selecting to 
establish. 

In selecting wheat to improve the strain the earlj^ attempts were 
mainly confined to simply" taking the largest grains — a |)ractiee which 
is now recognized as failing in the x:)rimaiy factor of considering the 
productivity and vigor of the individual i;)iant. Mmiy experimenters 
in this eountiy have worked on the imxirovemeiit of wheat by selec- 
tion, but in general with rather indifferent success. Recently, how- 
ever, Professor Hays, of the Minnesota Agricultural Experiment Sta- 
tion, has used a veiy careful method of selecting wheat, grown in 
nursery form, which has given valuable results. 

Hybridization and cross-fertilization in improving plants were very 
little utilized in the first half of the centurj". Knight liad started 
the leaven, however, and in some directions it had sliown results. 
The idea graduall}’’ became current that there was too much chance 
in raising seedlings of unknown parentage. Still, as late as 1S57, we 
find the Rural New Yorker giving the following directions in regard 
to raising new fruits: ‘^Eminent pomologists disagree on tliis subject. 
Our advice, however, is to jdaiit the best seeds of the finest varieties, 
take good care of the plants, and trust to Providence for the result.”’ 
Considerably’* before this time, however, the most advanct^d jda-nt 
broedens had given rather different directions. In 18;]G A. J. Down- 
ing, one of America’s best-known pomologists, wrote : ’^^iVssiiming Ih-o- 
fossor Van Mons to be strictly’* correct, we would suggest that a grout 
saving of time and a considerable improvement in quality ami vigor, 
might be gained by" calling in cross fertilized to the aid of tlie culti- 
vator, as sooji as the fruit of the trees (say the second generation) 
begins to show syunptoms of amelioration. By impregnating them 
\yith the pollen of the finest varieties, we conceive that the next gen- 
eration would xorodiice excellent fruit, and at a saving of twenty^ or 
thirty years.” In 1844 0. M. Hovey, one of the most successful of 
all American horticulturists in the production of improved sorts, 
said with regard to the grape: “Without stoi)ping to institute an 
inquiry into the merits of his [Van Mons] theory, compared with that 
of artificial impregnation, as practiced by Mr. Kniglit and others, we 
shall recommend to those who would raise seedlings, the importance 
of commencing with the Isabella or Catawba, for one of tlie parents, 
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and impregnating tliem with the Sweet Water, Ohasselas, or some other 
early foreign variety. The results will be obtained in a shorter 
period, and, we believe, equally as favorable as by the method of suc- 
cessive generations alone.” In 18G0 Marshall P. Wilder, in his presi- 
dential address before the American Poinologieal Society, gave advice 
regarding the origination of varieties in almost exactly the same 
words that might be used to-day: “It was my first, so it shall be my 
continual and last advice; — Plant the most mature and perfect seed of 
the most hardy, vigorous, and valuable varieties, and, as a shorter 
process, ensuring more certain and happy results, cross or hybridize 
your best fruits.” 

The first record which we have been able to find of the production 
of a hybrid variety in America is given b}^ Manning, in the History of 
the Massachusetts Horticultural Society, as follows: “Probably the 
first attempt in this country to produce a now fruit by cross-fertiliza- 
tion was by William Prince, who raised the Prince’s St. Germain [pear] 
from seed of the old St. Germain impregnated by the White Doyenne, 
about 1800.” One of the most successful early attempts in using 
h^'bridization was by 0. M. Ilovcy, in the improvement of the straw- 
berry, his first hybrid seedlings having been brought to notice in 
1838. lie was eminently successful in obtaining good varieties by 
this method, and his success led to the extensive use of hybridization 
in the improvement of this fruit. 

In this connection, it is interesting to note that a striking success 
achieved by any intelligent cultivator in producing valuable varieties 
of any plant has often led to the general adoption of his particular 
methods l)y other breeders of the same plant. Van Mons’s success in 
origiiuiting pears by selection led to this method being mainly used in 
breeding this fruit. Allen’s success, in 1854, in pi^oducing a good 
liybrid grape doubtless stimulated the adoption of this method in 
X)reference to other methods in improving the grape. 

Since the middle of the century the advance in methods of improv- 
ing jdants has been altogether in minor factors. The early hybrid izers 
often used a mixture of i)ollen, believing that it was possible for the 
same seed to be Influenced by pollen from several varieties, or species. 
The details of the process of fecundation were not well worked out at 
that time, and it is not surprising that early experimenters frequently 
erred in their conclusions and were thus led to pursue false methods. 
With the gradual increase in knowledge of the methods of fecundation 
the idea of the effectiveness of using two kinds of pollen at the same 
time was abandoned, and in casting about for other methods of secur- 
ing the results sought growers evidently began the practical use of 
comx)oiind hybrids, as the method came into practice about this time. 
Numerous hybrid rhododendrons, begonias, etc., contain the blood of 
several species, mingled with the definite idea of securing in the off- 
spring certain characteristics from each parent. Compound hybrids 
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liave beeix particularly valuable in grapes, among tlie numerous excel- 
lent sorts of such hybrids being Lady 'VVasliington, Brighton, and 
Brilliant. 

Another important factor in the application of liybildizaliou to 
securing improved strains, and one which has but very ihm gently bccomo 
Xmominent, is the securing of what have been termed dilute h^'l>i‘i<ls, 
that is, hybrids containing jnore blood of one variety than of tlio 
If in any hybrid the character of one of the parents is found to be too 
pronounced to give a successful combination, it is crossed witli the 
other x>arent, the result being a three-fourths hybrid, tliat is, a hybrid 
deriving three-fourths of its charactei*s from one of the original parents 
and one-fourth from the other. 

The value of selecting distinct i^arents and introducing new species 
into combination with old ones was early recognized, but mainly 
among florists, where a change of color was desired. In 188G llovey 
called attention to the change in color i^rodnced in calceolarias b>’' the 
introduction of a difterent-eolored species. ^‘It was not until the 
introduction of a purple species, C, piiTpurea^ in 1827,” writes llovey, 
'‘that any variation took idaco in the color of the flowers; the pre- 
viously introduced ones being yellow, of course no other shade was 
produced until the impregnation of the former with the latter. At 
the present time, however, plants are to be found of almost every tint, 
from the palest yellow to deep orange, and from light red to bright 
scarlet, as also, two or three of these shades distinct in the same 
flower,” The results of more recent work have emphasized the 
imxiortance of using very distinct parents when marked changes or 
new creations are desired. The improved strains of begonias and 
roses resulting from the introduction of Begonia socoirana, liosa 
riigosa, and J?. wiclvm'aiana^ and Burbank's walnut hybrids (crosses 
of Jugkms eaUfornica, J. regia^ and J*. 7iigra) illustrate tlio .iiu[)or- 
tance of this practice. This has led in recent x^ears to t.ho (^xtou.sivo 
introduction of and experiments with various wild species of common 
cultivated plants, and the field here opaned to the lunticiilturiKts and 
florists is one of i^romise. 

The importance of growing hybrids through several or at h^ast t wo 
generations, in order to secure greater variation, particularly where 
the hybrid is from widely distinct parents, was scientifically demon- 
strated by Naudin and Nageli in 1865. The practical importance of 
this discovery, however, has come to be thoroughly understood and 
appreciated by American plant breeders only in the closing years of 
the century. 

In very recent years there has been much discussion of the ques- 
tion of the improvement of certain cultivated plants by selection of 
the vegetative parts used in propagation. It seems to have been 
proved beyond question that certain plants can be greatly modified in 
this way, particularly as to vigor and productiveness. This method 
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of improvement seems likely to j)lay a very important part in the 
future b}' aiding to secure strains of standard sorts suitable for 
growth in special localities and varying but slighti}' from the original 
varieties. 

IMPROVEMENTS EFFECTED DURING THE NINETEENTH CENTURY. 

In the i)resent paper it is x>ossible to call attention to only a few of 
the most important improvements illustrative of the advances made 
in certain fields of agriculture and horticulture. In early days, as 
previously indicated, the majority of the native varieties introduced 
were merely chance seedlings, ivliicli grew uncalled for until their 
good qualities were discovered, when they were brought into cultiva- 
tion. The sorts obtained in this way are not primarily duo to plant 
breeding, being simply the result of intelligent choice of chance-sown 
plants, yet some of these varieties have had a marked influence on 
the development of certain industries. Of far greater importance, 
however, has boon the introduction of varieties which have been pro- 
duced l)y careful nietliods of selection, carried through from one to 
many generations. 

Ilybiidization also has already had a vexy mai'ked effect in the 
development of many cultivated i^laiits, and in the future it will 
doubtless be extensively utilized in securing desired modifications. 

IMPROVEMENT IN GRAPES. 

The grapo has been very niucli improved by American cultivators 
and furnishes an excellent illustration of the gTeat amelioration which 
may be obtained in a comparatively short i>eriod. For many yeai's 
after the scittlement of America the only grapes cultivated were of 
European origin. Numerous trials, however, proved that these wore 
not hardy in Eastern America, and that they soon succumbed to 
attacks of Phylloxera and other diseases. Curiously enough the 
native Amorican grapes, which were found in great abundance 
throughout the eastern part of the country and attracted consider- 
able attention, were for years neglected, and it was only after the 
failure of the European sorts had been demonstrated that the native 
sorts Svere Ixrought into cultivation. The first of these to attain 
Xn‘oiuin(mce was the now famous Catawba, which was found wild in 
North Carolina in 1802, and was brought into general notice by Maj. 
John Adlum, of Georgetown, D. C. A few years later the Isabella, 
another wild grape, was introduced, and after the success of these 
two soi'ts had been demonsti*ated many other wild forms were brought 
intiO cultivation. 

Ax>parently very little systematic effort was made to imi>rove the 
grape until the appearance of Pond’s Seedling in 18,35. The time of 
its introduction is worthy of notice as being the beginning of a period 
of i)lanting seeds of the native species for the purpose of making 
selections. 
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Tlie greiitest advance in grape culture in tills country is without 
doubt due to the famous Concord, which was' also produced by selec- 
tion. About the year 1840, Mr. Ephraim Bull, of Concord, Mass. 
(PI. XXXVI), found growing on his grounds a wild grapevine, which 
was apparently a seedling from some wild grapes that had been 
scattered about his place by boys the preceding year. He took up tin? 
vine and moved it to his garden, giving it good care tint, i I it, fruittal 
in 184o, the fruit, which was of good quality, ripening as (^arly as the 
latter part of August. He was so impressed with the superior quality 
of tills fruit and the lack of foxy flavor that “the idea- at once occurred 
to liim that another generation ^vould be a still greater improvement.” 
Following this out, he planted seeds of this grape, obtaining a num- 
ber of seedlings. One of these, which fruited first in 1841), was so 
markedly snxierior to the others that it alone was preserved, later bed ng 
named the Concord. This grape, because of its vigor, prod uctlA’^e ness, 
and fine quality, at once became very popular. Koi, only has Mie variid.y 
XU'oved of great Amhie itself, but it has been the parent of a great num- 
ber of varieties, many of tliem of considerable merit. Ih*obaI)Iy t he 
best known of these are the Worden and Moore’s Early. Mr. Bull con- 
tinued to plant seeds of the Concord year after year until he lia<l pro- 
duced over twenty-two thousand seedlings, but of these there were 
only twenty-one whicli he recommended for cultivation, and none of 
them have become as i^ojiular as the parent variety. 

In the last twenty years very many varieties of the grape have 
been produced, but no select vseedlings of striking importance have 
apiDeared, the good new varieties being mainly hybrids. In this con- 
nection it is Avorthy of notice that thegTape owes more to hybridiza- 
tion than does any other fruit. The Delaware grape, wliich is 
yet a standard of excellence, is probably a natural hybrid, coiitaiiiing 
some blood of the fine European grape. This Avas found in a gardcui 
of foreign grapes in NToav Jersey about the year 1850, but i*c<mm‘v(mI its 
name fi*om DelaAvare, the Ohio town in which it was first brought io 
general notice. It is undoubtedly the best of our chan<*(^ seedlings, 
and Was the last introduced that proA'cd of inucli merit. 

Many of our most Avidel}^ eiiltiAmted varieties of grapivs, su<4i as the 
Salem, Niagara, Brilliant, etc., AAJiich are common sorts in the mar- 
kets, are the results of careful hybridization. The first hybrid grap (3 
produced in this country, knoAvn as Allen’s Hybrid, Avas introduce<l in 
1854, and was a cross of the Isabella Avith a European Amrict}^ sup- 
posedly Golden Chasselas. This is the epoch-making grape as far as 
hybrids are concerned. It was regarded with iniicli interest because 
of its fine quality and appearance, and while tlie liright hopes regard- 
ing it Avere never realized, it was of the greatest importance, as it 
served to stimulate the improvement of grapes by hybridization. 
Shortly after this E. S. Rogers, of Roxbiiry, Mass., began introducing 
his new hybrid varieties, the first being sent out in 1856. His Salem 
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is an excellent chestnut-colored sort, and is probably the most exten- 
sively gvo\yn of any hybrid grape. Rogers was closely followed by 
Ricketts, Burr, Caywood, Moore, Rommel, Stayman, and several 
others, who were very active in the production, of new sorts, mainly 
hybrids, and more recently still, by T. V. Munson, of Denison, Tex., 
who has probably conducted the work on a more extensive scale than 
any other experimenter in this field. Munson has already sent out 
thirty-six now varieties, for the most part hybrids, and is still actively 
engaged in the work. 

A tabulation of the grapes described in Bush & Son & Meissner’s 
Grape Grower’s Manual shows that, of oo4 varieties described, 287 are 
hybrids, 141 select seedlings, 57 chance seedlings, 68 of unknown ori- 
gin, and 1 a sport. Considering those of known parentage, 59 per 
cent are hybrids, 30 per cent select seedlings, and 13 per cent chance 
seedlings. These figures show the marvelous extent to which hybrid- 
ization has affected the improvement of the grape. 

IMPROVEMENT IN PEARS. 

One of the first native varieties of pears to be introduced was the 
Seekel, which has remained to the present time our standard of excel- 
lence. It was found near Philadelphia during the eighteenth cen- 
tury, apparently being a chance seedling. Many other early native 
varieties introduced were obtained in this way, among them Tyson, 
Andrews, and the Columbia Virgoulouse, the last named remaining 
a popular pear for a considerable time. It was not long, however, 
before the practice of planting seeds of the best fruits and selecting 
from tile resulting seedlings came to be adopted in the improvement 
of the X)ear, One of the first attempts of this kind to attract attention 
was that of Governor Edwards, of Connecticut, as mentioned elsewhere. 
Ih’obably the most systematic and successful attempt at growing seed- 
lings for selection was that made by Mr, Dana, of Massachusetts. He 
planted seeds of the best varieties and raised five or six thousand 
seedlings, from whicli he obtained many good varieties, the best being 
Dana’s Hovey, introduced about 1800. It is worthy of note that Dana 
always planted the seeds of the best varieties, a practice directly oppo- 
site to Van Mons’s theory, and yet succeeded in producing many good 
sorts. 

Tlie pear owes but little of its development to artificially produced 
hybrids, and yet in no other fruit have hybrids played such an impor- 
tant role. The Kieffer, Le Conte, and Garber, all widely-grown com^ 
mercial pears, through which this industry has been greatly extended, 
are naturally-produced hybrids of the European pear and the Chinese 
sand pear. 

The European pear, noted for its excellent quality, succeeds admir- 
ably on the Pacific coast, but has never proved wholly satisfactQj,^y in 
the Eastern States, and can not be successfully grown on a eommcjrqml 
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scale south of ivgiiiia. Tlie Chinese sand pear comes from a region 
having climatic conditions very similar to those of the Eastern and 
Southern States, and thus linds here a congenial lioiiie. The fruit 
is of poor quality, however, and the variety is grown only as an orna- 
mental tree and for stocks on which to hud oilier sorts. The KieEer 
and Le Conte are both seedlings of the Cliinese sand pear, and from 
their characters show that the seeds from which they grew must have 
been accidentally crossed with the pollen of some good variety of the 
European pear. It is probabl}^ to the father parent, tlio European 
pear, that is due the improved quality of the fruit, while the vigor and 
adaptability to growth in .warm climates evidently come from the 
mother iiarent,* the sand pear. These liybrid sorts xiractieally revolu- 
tionized pear culture in the Eastern United States, extending the limit 
of profitable commercial pear growing several hundred inilc^s south- 
ward. From Virginia to Florida these varieties grow luxuriantly and 
have practically driven out all other sorts. Even as far nortli as 
Philadelphia the Kieffer is by far the most important commercial 
variety. 

IMPROVEMENT IN APPLES. 

Among apples, as in the case of pears, the variety that is consid- 
ered to be a standard of excellence, the famous Newtown Pippin, was 
obtained as a chance seedling. It was introduced to notice about 
two hundred years ago. The Baldwin apple, which has exercised 
such an important infiuenee on the apple industiy, was also a chance 
seedling, which sprang up about 1742 on the farm of Mr. John Ball, 
in eastern Massachusetts, and was brought into general notice by it 
Oolonel Baldwin, from whom it took its name. This apple proved to 
be of such importance that its origin has recently been commemo- 
rated by the erection of a monument on the spot where the original 
tree stood. 

Many other chance seedlings have proved to bo of groat value, lait 
a large i^roportion of the varieties of most imxa>rUinco, o]>iai nc<l dur- 
ing the nineteenth century, are the results of selection oitlnu* of 
seedlings grown for the imrpose or from seedling orchards. Of tlu^si^ 
may l>e mentioned the Northern Spy, originated in New York about 
1800; the Jonathan, introduced in 1829; the Summer Bellflowe!*, and 
many others. 

One of the important problems which has recently taxed tlie skill 
of apple breeders has been to secure varieties suitable for growth in 
the northwest prairie region. The Wealthy apple, the first varieiiy 
to meet this condition, furnishes one of the most striking examples of 
improvement in apples effected by planting numerous seeds and 
selecting from the seedlings. About the year 1855 Mr. Peter M. 
Gideon, of Minnesota, began fruit culture, planting friiit trees of 
various kinds, among them thirty named varieties of apples, and also 
a bushel of apple seeds. Each succeeding year for nine years he 
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l^lanted more trees and also enougli seeds to produce about a tliou- 
sand trees each year, but tbo cold winters kept killing tlieni oil until 
at tlie end of the ten years there was left only one small seedling crab. 
All of ]\Ir. Gideon’s neighbors gave up the attempt to grow fruity 
cliaracterizing it as an impossibility, and urged him to do the same, 
but he persisted and sent to Bangor, Me., for scions and seeds. From 
the seeds of the Cherry Grab thus obtained one seedling i)roved hardy 
and was named the ‘ AYealthy.” Upon these varieties the apple cul- 
tin*e of the northern Mississix>pi Biver region has l>een built. Within 
veiy recent years there has been great activity in hybridizing our 
different varieties of the apple with the varieties of Eussian apples 
recently introduced and with the native wild crab, the object being 
to obtain hardier varieties. This line of exx>eriment, started in the 
closing years of the eentuiy, will i)robably in a few years yield results 
of the greatest x^ractical value. 

IMPROVEMENT IN imUMS. 


For mauj^years plum culture in America was almost entirely liinited 
to the cultivation of introduced varieties of the Euroi^ean plum, but 



Pig. 23.— Plums showing- difEeranco hot ween hy’brid and imrent: Hybrid plmn Golden atrig-ht 
and mother parent Robinson at left, natxiral size (after Burbank). 


little attention being given to the origination of native sorts, as, in the 
main, the finer foreign sorts succeed fairly well in the limited area in 
which the European plum can be grown. N evertheless, some attempts 
wore made, and in Canada Henry Corse grow thousands of saedKngs 
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for sevenil years previous to 1840 with the hope of proeurin^- souietihing 
wliich would ex(?cl existing varieties. From this groat number he 
seleet(?(l s<n"eriil which promiscMl well, and to foui*, ol:‘ whosr^ (wm^lent 
cpiality thei‘e was no d()ul)t, ho gave the uann^s Dictator, Vicioria, 
( 'Olonel Wethei'ell, and 'Nota Bena. About, tlic miihile oT th<^ <HMil.ury 
th(» value of our native species <*aino to bo n'scognized. Atany s(4<M4i(‘d 
clianeo seedlings were brought into cultivation, and it IkS to tluvse t hat 
we owe th<.>i development of our native species of nearly all the 

best-known \ulrieties of which were obtained in this manner. 

It is only recently that any attempt has been made to improve our 
plums by artificial hybridization, and this attempt has been brought 
about mainly by the introduction of the Japan j)liim {Pninus tri- 
flora), which has entered into most of the valuable combinations 
thus far x^roduced. The first Jaxmn plum grown in this country, the 
Kolsej^ was not introduced until 1870. The great activity in intro- 
ducing the Japanese varieties and crossing them with American sorts 
did not begin, however, until several years later, but, according to 
Professor Waugh, the Japan plum already constitutes ono parent of 
twenty-seven hybrids which have been found valuable and iuiiiuhL 
The introduction of this x)liTm and its use in hybridization bi<ls fair to 
be of the greatest importance to the i^lum industry. Luther Burliank, 
of California, was the pioneer in plum hybridization, and has pro- 
duced veiy many valuable sorts, such as the Golden (hg. 22), Juicy, 
and America (crosses of Robinson with Botan). The apricot plum, 
another species, has also been used a number of times by American 
experimenters in crossing with the Japan phiin, and has yielded such 
fine combinations as the Climax, Chaleo, Late Conical, and probably 
the Wickson, all of which were xmodueed by Burbank. Some valu- 
able hybrids of our native species liave also been produced, but they 
are not so j^romising as liybrids- with the Japan plums. 

IMPROVEMENT IN RASPBERRIES. 

The varieties of raspberries cultivated in tins country a.re almost 
entirely of the native si)ecies, it having been found (lifficult to grow 
the European varieties. Accordingly, we find that our first varieties 
are derived mostly from wild plants picked up in the woods and t.he 
fields and brought into cultivation. Among those thus cultivated, 
probably the first to be named and generally distributed was the 
so-called English Red, which was really a native American variety. 
Among other chance seedlings are the Ohio Everbearing, Catawissa, 
and Outhbert. The last named was found growing in a garden in 
Riverdale, K. Y.,- in the latter part of the seventies, and soon became 
a popular sort. 

The systematic improvement of the raspberry by growing seedlings 
for selection was much retarded by the earlier growers of this fruit 
attempting to make use of the European instead of the native species. 
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In the meantime, however, man}- wild plants of the American species 
were domesticated on farms and in gai’dens. Among the eai*!}" experi- 
menters with this fruit was Dr. Brinekle, of Philadelphia, who pro- 
duced a great many varieties, but only one which proved important. 
This wastlieBrinckle’s Orange, produced in 1844, from an English sort 
known UvS Dyark’s Seedling. It has proved to be a very i^opuhu* berry, 
and has been widely growui, being one of the very few" varieties of the 
European species to Throve hardy in America. Soon there appeared 
other varieties, manj" of them being seedlings of foreign sorts, but prob- 
ably ill many cases accidentally crossed with the native species. Most 
of the varieties now" growm, however, are improved varieties of the 
American species. 

In the last quarter of the century several valuable hybrids have been 
introduced which have become popular sorts, Among these may be 
mentioned the Dictator (Gregg crossed with Schaffer) and the Caroline 
(Brinckle’s Orange crossed with Black Cap). 

IMPROVEMENT IN BLACKBERRIES. 

Tlie blackberry, as a cultivated plant, is entirely an American pro- 
duction, and we owe nothing to the European plant breeders so far as 
it is concerned. All the earlier varieties were merely w"ild plants 
taken up and set out in the garden. One of the fit‘st attempts to 
improve the blackberry was that by Mr, Lovett, of Massachusetts, who 
for many years attempted to find good plants and bring them into cul- 
tivation. It w^as not until 1850, however, that the Dorchester, the first 
variety to be named, w"as introduced. In 1854 a berry w"as introduced 
that marked an epoch in blackberry culture, and show"ed w"hat the 
fruit was eafiable of becoming. This was the Lawton, or New Rochelle, 
as it is often called. It was found by the roadside near New Rochelle, 
N. Y,, and w^as introduced by Mr. Lawtou. This berry long remained 
popular, but its place was finally taken by Wilson’s Early, also found 
as a wild plant. 

The culture of the blackberry is still in its infancy, and compara- 
tively little attention has been given to its improvement. Quite a 
number of hybrid varieties, such as Iceberg, Autumn King, Minne- 
w"aska, etc., have been introduced, but none have as yet become very 
w^ell known. 

The raspberry and blackberry have been repeatedly hybridized by 
experimenters like Burbank and Carman, and some suggestive results 
obtained. Burbank’s series of raspberry-blackberry hybrids are in 
many respects the most remarkable ever produced between distinct 
species. The most noteworthy of these hybrids are Primus (Western 
dewberry crossed with Siberian raspberry), Paradox (Crystal White 
blackbeiTy crossed with Schaffer raspberry), and Humboldt (Improved 
California Wild dewberry crossed with Cuthbert raspberry). Bur- 
bank, in speakingof the Primus, says; “It is also remarkable 
1' A 99 31 . 
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tlie liyl^rid Blioiild ripen its fruit several weeks before either of the 
parentB, and exeel them much in productiveness and size of fruit, 
though retaining the general appearance and combined flavors of 
both/’ The Paradox was the only oho retained out of some forty 
thousand liybrid seedlings. 

IMPROVEMENT IN STRAWBERRIES. 

Strawberry culture in this country was conducted on a small scale 
at first because no varieties well suited to the climatic conditions 
wero known. Many were tried without success, especially the Keen’s 
Seedling, which was represented as very promising; but while it was 
an exceedingly valuable berry in England, its place of origin, it failed 
to fnlflll the exiiectations of those who imported it into this country. 
After cultivating this and many other sorts of more or less note, Mr. 
C. M. Hovey, an eminent American pomologist, became satisfied that 
there existed in this country at that time no variety possessing the 

qualities necessary to make its 
cultivation i>rofi table. ‘ ^ There 
seemed to be wanting,” says 
Hovey, ‘‘a variety combining the 
qualities of two or more of iliese, 
and we set out upon the experi- 
ment of attaining t&s desirab^^^ 
result, determined, if time w^QUld 
allow, to pursue it until oUr ob- 
ject ^vas aecbmplished. ■’ He pre- 
pared plAnt^ of seven distinct va- 
rieties, and in 1833 made six scries 
of crosses, having first carefully 
removed the stamens from the 
flo^ei'S to'be pollinated, so as to prevent solf-fcrtilization. The fol- 
, lowing year the resulting seeds were planted and produced plants of 
very VAried appearance and characteristics. Only a few of these sur- 
paSBed the best of the parent varieties, but one in the size and nmm- 
: as well as in fine flavor, excelled anything known lii 

This plant was kept under observation' six years j at the 
of which period, having fulfilled the expectations of its producer, 

' put on the market under the name of Hovey’s Seedling (fig. 23). 

effect of the production of this berry was truly wonderful, and 
in’' 'making strawberry culture popular and profitable. Other 
to 'make crosses and to 'groW; new 'sorts, 'but in ■ 
inhuinerable varieties...thus produced', Seed- ' 
berry "for almost thirty yeaa^. 

; thal' .^although "it /was probably' the ' hiost "'.famous' y 
||:||d^ueed,,' i't is now extinct, it beingimposeible todhtaiU' typtchl ' 
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Plate XXXVII. 



Improvement OF THE Native Gooseberry: 1, Rises oxyacanthoides, Wild Form: 
2 , Houghton Gooseberry, Seedling of the Wild Form ; 3, Downing Gooseberry, 
Seedling of the Houghton. (All Natural Size, adapted from Baileyj 
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The Wilson, which supplanted it, is itself being gradually supplanted 
by other sorts, and will probably eventually disappear. Among the 
varieties produced from Hovey’s Seedling may be mentioned Moya- 
niensing Pine, which in 1849 was awarded the prize offered by the 
Philadelphia Horticultural Society for the best new berry. This was 
in turn the parent of many other varieties, some of which were of 
considenUAe merit. 

Hybridization has been the favorite method of producing new 
varieties of strawberries, perhaps because the first successful variety 
was obtained in this way. Among the recent hybrids may be men- 
tioned the I limn, which also illustrates the difficulty of systematic 
breeding, it being the only one deemed worthy of preservation out of 
about seventeen hundred hybrid seedlings tested. 

IKPEOVEMENT IN GOOSEBERRIES. 

As in the case of« most other fruits, the first varieties of gooseberries 
grown in this country were of foreign origin. However, these mil- 
dewed vei*y badly, especially when their cultivation became more gen- 
eral; hence, in the course of time the growing of this fruit was almost 
totally abandoned. Soon the native species began to attoct atten- 
tion, however, and one of the first varieties to be described was 
Houghton’s Seedling, produced near Lynn, Mass., about 1845, from 
the wild gooseberry. A few years later Mr. Downing, of New York, 
produced from this already i^o^mlar vai'iety the Downing, a seedling 
wliieli has since become extremely popular. The Houghton and Down- 
ing, compared with the wild type from wdiich they sprang, furnish an 
inteix^sting illustration of the evolution of a native wild i^lant. (PL 
XXXVII.) Since then a number of seedling varieties of good quality 
have been produced, and have come to be quite extensively culti- 
Yate<i. However, now that the use of fungicides has become general, 
the English varieties are again coming into cultivation, and it is 
, still a question whether the advantage gained by the American vade^ 
ties, owing to the exclusion of the former by mildew for so many years, 
will enable the American sorts to retain their supi^macy. 

IMPROVEMEITO IN VEGETABLES. 

The tomato. — The tomato illustrates well what can .be accom- 
plished by careful breeding. In the early part of the century the 
races of tomatoes had mostly small and lobed fruits, but in the course 
of fifty years or more of selection the type has changed until the fruit 
is now large and smooth and the habit of the plant very different. . 
As in the case of the strawberry, the first great advance in the devel-^ 

, opmeiit of; the 'tomato, in this,, country was made by ' 

■ The'' Troph^:' tomato, introduced by the late Colonel Waring, 

'first of 'our modern, smooth, round tomatoes, and its,prc^ti^i|^^ 
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advertising, probaUly more than any tiling else, served to make the 
tomato a popular garden vegetable. The Trophy tomato,” in the 
words of Colonel Waring, ^4s a product of crossing and eai*eful cul- 
tivation by Dr. Hand, of Baltimore County, Md., who began his 
work ill connection with it about 1850. lie crossed the small, smooth 
^Love Apple,’ which was filled wdtli juice and seeds, with the com- 
pound, convoluted tomato of that period. This latter was practically 
four or five separate fruits packed together in one, with the skin 
running far into the convolutions. He succeeded in xiutting the 
solid mass of this compound grovdh into the smooth skin of the Love 
Apple, and then, by careful selection, year after year, increased its 
size and the solidity of its contents until it became a mass of flesh 
interspersed with small seed cells.” The Trophy xcinamed for a 
number of years tlie principal race on the market, but was finally 
superseded by others bearing larger and better fruits, in the produc- 
tion of which hybridization jilayed an important ]}art. The effect of 
selection in recent years is illustrated in the production of the Para- 
gon by A. W. Livingston, In passing through a field of tomatoes, 
he selected one plant because of the uniformly smooth fruits and 
because of its being very prolific. The seeds from this plant were 
sown the next year, and the stock of seeds for planting was saved 
from the earliest and best siDecimens. By continuing this inocess for 
five years the Paragon was produced. The Acme, Perfection, and 
many other races were originated in a similar manner. 

The potato. — The potato has long been the subject of more or less 
systematic improvement in this country. According to Bailey, oven 
as early as the end of the last century, Joseph Cooper made ‘‘success- 
ful experiments in keeping and improving strains of the potato.” 
There is a record in 1835 of the iiroduction of a new variety called Per- 
kin’s Seedling, originated by planting a seed ball a year or two before. 
In 1841 the Pollard, a seedling of the Chenango, was introduced, but 
the most popular jiotato originated during this peiiod was the Moreoi‘, 
which Avas also a select seedling. For a good many years after this it 
was a general i)ractiee to plant potato seeds to produce new varietu^s, 
but these for the most part remained known only locally. 

The introduction of new wild strains from South America marked 
the beginning of a very distinct epoch in the culture of the potato. 
About 1850, or possibly" two or three years earlier, a Mr. Goodrich 
began experiments witli a view of improving the potato, using the 
varieties known as the Wild Peruvian and the Rough Purple Chili, 
which were either direct importations from South Aineidca or but 
slightly improved. He grew seedlings of these varieties for fifteen 
years, obtaining over sixteen thousand, but considered only ten of 
this number worthy of cultivation. The best two of these were the 
Cuzco, a seedling of the Wild Peruvian, and the Garnet Chili, from the 
Rough Purple Chili. Later the Cuzco gave rise to several fairly 
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valuable varieties, but it was surpassed by tlie Garnet Chili, from 
which several of our best-known varieties have been x)roduced. 

In 18G0 or 1861 a grower of the Garnet Chili i^reserved a seed ball 
of this variety, pinning it up against his window until it was old and 
dry, when, fortunately for the potato industiy of the ITnited States, 
he gave it to Mr. Albert Breese, of Yennont. Mr. Breese ]Dlanted the 
seeds and obtained widely vaiying plants, some producing man^’' 
tubers and others but few, while there was no uniformity in their size 
or shape, some being large and others small, some round and others 
elongated. Seven of the iilants proved to be of exceedingly good 
quality, but one of these, an early sort, far surjpassed the others and 
was named the Early Rose. When this potato was put on the market 
a few years later, it commanded almost fabulous prices, and in a few 
years became the leading variety in America, a xiosition which it still 
retains over a considerable part of the country. The other varieties 
of similar origin also became quite popular, and soon the old sorts 
wej*e completely abandoned. In fact, there can be found in the cata- 
logues of varieties grown at the present time scarcely a single variety 
popular forty years ago. 

In the prodxiction of many sorts, such as the White Elephant, Snow- 
flake, Nebula, etc., hybridization has been used, but so far none of 
the varieties thus produced have iDroved as valuable as the Early 
Rose, 

The x)otato has been also somewhat improved by the selection of its 
tubers. Thus, when the Early Ohio was introduced, a careful selec- 
tion was made of the ‘‘^medium-sized, well-rixiened tubers of a desired 
shfipe,” with the I'osult, according to C. L. Allen, of “fully a week’s 
gain in earliness; a great increase in i^roductiveness, with a marked 
decrease in the quantity of vines.” A few of our well-known varie- 
ties originated as bud sports from the tubers ; for example, Thor- 
burn’s Late Rose from tubers of the Early Rose. 

The garden pea. — The garden pea furnishes an example of great 
improvomont produ<3ed largely by hybridization, the most marked 
result obtained in this country being the production of the dwarf pea 
American Wonder about the year 1880, up to which time the varieties 
grown were almost all of foreign origin. This variety was the result 
of a combination of McLean’s Little Gem and the Champion of Eng- 
land. The former long stood at the head of the dwarf peas, but was 
unproductive; the latter at the time the cross was made was consid- 
ered the best in quality and the most productive of the tall peas. The 
American Agriculturist says: “Welookux)on the pi'oduetion of this 
pea as one of the most important steps made of late in its department 
of horticulture.” 

The squash. — It is interesting to note that among squashes, which 
hybridize so readily, the Batman, originated by Mr. Clarendon 
man, of Maine, about 1875, was the result of crossing the Hubbai4 
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with a Jax)anese race and of several j^ears of careful selection. This, 
according to Mr. James J. II. Gregory, was the first iiistaneo of a race of 
squashes produced in America, all of our standard races j>revious to 
the i}roductioii of this one having been originated abroad. 

lilpnOVEMENT IN CEllEALS. 

Corn. — Corn has x)robabty been more or less the subject of improve- 
ment by selection ever since it was first cultivated, and it is a general 
practice among farmers who grow their own seed to select the best 
ears for the next year’s jplanting. There liave been some exx>eriment- 
ers, however, who have given special attention, to its improvement, 
among the earliest being Mr. J. S. Learning, who began in the early 
fifties by going throngli his fields — then producing an ordinary, not 
very prolific, yellow corn — and selecting seed from the best-formed 
plants bearing two or three well-formed ears. In this way, by a con- 
tinuous selection extending over thirty years, the famous Learning 
corn was produced and kept up to its standard. About fifteen years 
later Mr. James Riley, of Indiana, also began the careful selection of 
corn, taking a fine white sort as the original. He used essentially the 
method followed by Learning, but in addition went through the fields 
just as the tassels were appearing and cut out all inq^orfect and bar- 
ren stalks. He selected seed for the next year’s planting from the 
finest stalks and the best and most evenly developed ears. By con- 
tinuing this selection for sevei^al years he produced the Boone Opuntjr 
White (PI. XXXVIII, fig. 1), which has given notewoi^thy yields at 
the Illinois experiment station. 

Corn has been greatly modified and improved by hybridization, 
but no improvement stands out as marking a distinct ei>oeh. The 
earliest account of a new race being originated by hybridization 
which has come under the notice of the writers is that of the Smith’s 
Early White, described in a letter by Dr. Gideon B. Smitli, in the 
Albany Cultivator for 1838, the experiments being said to ha\’'<3 been 
started some ten or twelve years earlier. It was the result of a cross 
between the Tuscarora and the Sioux. Dr. Smith’s discussion shows 
that tlxe results to be expected from crossing different races of obrij. I 
, were thoroughly understood even then. The original Old Oolony ■ 
sweet corn, a race originated about 1849, and exteimively cultivated 
'for years, was one of the first and best of the sweet-corn hybrids. 

The ease with which corn hybridizes naturally in the field has led 
„to greatmixing, and doubtless many forms now cultivated are selected 
of such accidental crosses. Very many of the Best races, how-» 
i;v|0^eri;:were\originated as carefully produced h 

of wheat- grown' in this" country werei"|^i' 
almost aU our , cultivated plants, of foreign 
great many sorts are being imported, especially from 
^ A large number, however, have had their origin in America, 
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PLATE XXXVIII. 



Fig. 1 .—Improvement of Corn by Selection; Boone County White Corn on Left 
AND Original Type from which it was Developed by Selection on Right. 



Fig. 2.—VARIATION IN Seedling Pecans; Frotscher Pecan on Left and Two Seed- 
lings FROM it, Showing Variations in Thickness of Shell, Size, etc. (Natural 
Size.) 
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tlie first of these being niainlj^ such as originated in fields of wheat or 
from chance-sown seeds, which, owing to their differences from other 
wheat, were preserved and perpetuated. Such, for example, were the 
Tappahannock, found in Virginia in 1854, and the famous Fultz wheat, 
found in a field of Lancaster Red wheat in Pennsylvania in 1862 by 
a Mr. Abraham Fultz. Mr. Fultz was attracted by some beautiful 
heads of smooth wheat, which he saved and planted by themfselves, and 
from these the new race was developed. 

But little attention has been given to the systematic growing of 
wheat for selection until quite recently. The most important experi* 
ments of this kind in the United States are those by Prof. W. M, 
Hays, of the Minnesota experiment station, which are still in prog- 
ress. From the year 1888 up to the i)resent j^ear 552 diiferent races 
have been tested, from w’Mch eight were finally selected as woxdhy of 
preservation. From these eight, selection ex];)eriments were started 
ill 1802, and as a result, even at the end of the first year, four of the 
best eight new strains surpassed in jdeld and in some other qualities 
the liest four of the old varieties. Though it is too early yet to give 
more definite results, it is evident that the use of selection is very 
promising as regards the improvement of even the best races. 

Within recent years considerable attention has also been given to 
hybridization, and many valuable hybrids have found places in our 
lists of important races. Attention has been directed mainly to in<- 
creasing the yield by crossing different strains and to securing earlier 
and liardier sorts. Among the earlier experimenters in this field 
Arnold and Pringle were eminently successful, Arnold’s Hybrid No. 
9, a cross of Michigan Amber with White Sonles, has in some places 
given good results. Pringle’s Defiance, said to be a hybrid of a 
whito wheat common in California upon an Eastern club variety,” 
has proved very valuable in California, Colorado, and othei* places^ 
PiM. A. E. Blount, while at the Colorado experiment station, made, 
many Vidieat hybrids and obtained several improved varieties. Blounfc^jS 
Hybrid No, 15, a cross of Lost Nation with Sonora, has become 
known race, giving excellent results in some States, ProWbly 
most valuable work in wheat hybridization in this couniary 
done by A. N. Jones, of New York. Mr. Jones wf rites: 
my crossbreeds are from Russian and American varieties^, with some 
blood from Mediterranean Longberry or offspring from these combi-. 


nations.”. Of the sixteen or more hybrid wheat races introduced by 
Jones, several have become standard sorts. Winter PifCj which 
extensively grown in Indiana, Ohio, and other places, is probably hia 
best-known race. His Early Red Clawson, Early Genesee Giant, ^ 

■ are.' among otir widely, grown races. ^ 

\ ,;.;Eraih::lS88 'tO'the present time Prof. William SaunderSf4if^^||^ 
, the,', experimental farin,.Gttawa, Canada, has, been 

ripening races.. ■ To ;accbnip||^ 
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has sought to seeuTO earliness and hardiness in the best American 
races by hybridizing them with various Russian sorts. Preston and 
Stanley, derived from Ladoga, a Russian sort, crossed with Red Fife, 
and Alpha, Percy, and Advance, derived from Ladoga cross( 3 d with 
AYhite Fife, are xn'oving valuable additions. Tests oC Preston and 
Advance at the Minnesota experiment station have given good results. 
Professor Hays, of that station, says: “Preston is the most inter- 
esting and x)romising variety of wheat x)rocui*ed outside of the State, 
and it bids fair to be a strong rival of our best Fife and Blue Stem 
wheats.” Besides his important work on selection mentioned above, 
Professor Hays has been in recent years conducting experiments in 
hybridization and has obtained results of the greatest promise. It is 
noteworthy that in this country the wheat hj'brids thus far x)rodueed 
which have given valuable results are racial hybrids, in many cases 
v^ery complex, including several different races. 

Oats. — No oat hybrids produced in this country have as yet become 
very important so far as the writers are informed, although some are 
of exceiDtional interest, as, for instance, Pringle’s Excelsior, a so-called 
hull- less oat produced hy crossingthe common Chinese Hull-loss {Avena 
nudet) with the Excelsior, a race of the common oat. This remark- 
able hybrid is said to possess the strength and robust character of the 
common oat and to retain the peculiarity of the naked seed derived 
from the Chinese Hull-less. It was introduced about the year 1881, 
but does not appear to have proved satisfactory for general culture. 
Recently Garton Bros., of England, have introduced a similar “ naked 
oat,” which gives great promise of proving a valuable sort, particu- 
larly for the j)reparation of oatmeal and similar foods. Ax)x>arently 
hybridization in this line j^romises important results. 

IMPROVEMENT IN FLOWERS AND ORNAMENTAL PLANTS. 

In no i)lants has scientific ifiant breeding been carrie<l further than 
in those grown for their flowers or for ornamental ])urposes. Growers 
of such plants are compelled to liroduce new and striking varieties 
and races, and so must bake advantage of all available methods. 

An interesting examx>le of the result of continuous sehictiou is the 
Blanche Ferry sweet pea, which resulted from over twenty-five years 
of selection from the old Painted Lady, in northern New York, In 
successive years the plants gradually became more stocky and com- 
pa^f4;ntil after ten or twelve years they needed no outside support. 
From tl^e Blanche Ferry there have arisen independently at least two 
of the d%arf varieties known as “Cupids.” These arose as seedling 
sports anS soon became very widely diffused. 

Probably in no other plants has hybridization given such marked 
results as in thbse cultivated for their flowers. This is due largely to 
the fact that in such plants variation of form and color of flowers are 
the grei^test desiderata, and such modifications are most easily obtained 
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l)y liybriclisiiiig different-colored species, varieties, etc, Orchids, 
roses, begonias, clirysanthemnms, cannas, and many other of onr 
common flowers luive been crossed andreerossed until it is frequently 
impossible to determine their origin. In this country probably the 
most attention Ixas been given to roses, carnations, and chrysanthe- 
mums. It is to hybridization, directly or indirectly, that Ave are 
indebted for almost all the Ixeaiitif ul forhis of these flowers. By the 
introduction of foreign species and their utilization in hybridization 
with those already in cultivation, new and almost totally different 
strains are frequently produced. As an illustration of this may be 
mentioned the imixortant results that liaA^e been produced by the 
recent introduction of the hardy roses Rosa rugosa and B, wichuraiana 
and their hybridization with our common varieties of roses. Manda 
says: ‘‘ By crossing Rosa ivicliiiraiana with greenhouse teas the result 
is astonishing, as the plants are not only hard}?', but retain their foli- 
age during the winter. Thus a new race of evergreen roses has been 
added to our oolleetiou, and promises to be the beginning of a new 
and useful class.” 

Advantage lias been taken of still another princii^le in growing 
X)lanls of tills class. It sometimes occurs that certain buds give rise 
to branches that vary abnormally and produce flowei's or leaves of a 
different color or shape from those borne on the rest of the plant. 
These so-called bud siiorts can often be perpetuated, and tlius give 
rise to new varieties. lu this way man}’’ of the cut-leaved forms of 
various ornamental plants have originated. Perhaps the most strik- 
ing examples of the production of iieAv sorts by bud si>orting are found 
in C(U*tain i>lants, such as the chrysanthemum, rose, carnation, etc. 
Many of these are s^iorts merely in color, lint in some cases even the 
form of the flowers and of the leaves is different. It is said that within 
the last km years there have been over fifty cases of new A^arieties of 
clirysfiutlumiiims originated as bud sports, 

IMPROVEMENT IN NUTS. 

Among the native nuts, jirobably the chestnut and the jiecan are the 
only ones that have received much attention from plant breeders, 
thougli Burbank has giA’'en some care to impi^oving the walnut. A few 
varieties of chestnuts haA^e been obtained by the selection of Avild trees 
of desirable quality, tliongli but little more than this has been done. 
Tin’s pecan, hoAvcA^'er, has received more attention. In its wild state, it 
varies very greatly in its characteristics, and this has led to the selection 
of a number of varieties from wild trees because of some special quality, 
as thinness of shell, small amount of corky substance betAveen the 
halves of the kernel, productiveness, size, or other good qualities. 
One of the best known of such selected pecans is the Frots<dier, 
original tree of Avhieh is still standing in Louisiana, and is probably 
over two liundr<3d years old. Within the last fifty years many growers 
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have been planting the nuts of this and other varieties and selecting 
from among the seedlings thus produced those witli tlie best quali- 
ties, PL XXXYIII, fig. % sliows the variations and tlie possil)ilities 
of iiuproveinent when careful selection is e>:erei.S(xL The systematic 
improvement ot the pecan, liowevor, has just begun. 

IMPROVEMENT IN COTTON. 

Tlie history of sea-island cotton is extremely interesting, as it 
serves as an example of the possibility of adapting a tropical i)iant to 
the conditions of culture in temperate regions. About 1785 seeds of 
tliis eotton were brought to Georgia from the Bahamas. Notwith- 
standing the good care they received and the mild winter, t:ho plants 
were killed down, hut they came up again from the roots, and with this 
start succeeded in ripening a few seeds before the first frost in tlie fall. 
The earliest of these seeds were sown in turn, and hy continuing this 
X3rocess of selection tlie fiov/ering i:>eriod became earlier and earlier, 
until now the idants ripen a large proportion of their seeds bedore 
frost, cATii along the coasts of the Carolinas. Besides striving to 
obtain earlier maturing sorts, very careful selection has for years been, 
made with a view of increasing the length, fineness, and strengtli of 
tlie staple. This selection is regularly practiced by all inti^lligent 
growers and to-day it maybe regarded as one of the necessary (uiltural 
methods. Every year a special patch of cotton is grown from selected 
seed; the j^lants in this patch are examined very carefully and the 
seed of the best individuals retained for ijlantiug a similar patch 
the next year, the seed of the remaining x)lants being used to plant 
the general crop. Under such continuous and vigorous selection the 
lengtli and fineness of the fiber have gi*adually increased, until it is now 
recognized as superior to that grown anywhere else in the world and 
commands the highest i^rice in the market. 



DEVELOPMENT OP A6RICULTURAI LIBEABIES. 

By Charles H. Greathouse, M. A., 
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A 3SrBW FIELD FOR AGRICULTURAL LIBRARIES. 

To furnish the right hook to the right man at the right time is a 
problem that faces every student of agricultural affairs who ^Yould 
help men to better ways of farming. The need of offering the liook 
at tlie right time in*esents a new opportunity for the agrieulturMl 
library. 

THE farmer’s special XEEp OF BOOKS. 

Tlie i')rod action of fit books for the advancement of agriculture has 
long engaged the attention of promoters of scientific farniingj but it 
is only during the last century that these books, or the information 
in them, have been supplied directly to the farmer. Furtherinore, 
this supply has been thus far chiefly by books singly at home, and 
through the agricultural papers; and because the newspai3er and the 
single book can not cover the whole great field of agriculture, the 
fanner has constantly found himself wanting information on one sul>- 
ject and his book or his imper offering him information on another. 
When cliolera suddenlj- breaks out among his hogs, his i>aper has an 
article on sheep scab and his book deals with the diseases of the 
horse. Ilis need is a library within reach that will furnish in con- 
cise form the entire body of thoroughly proved agricultural science. 

libraries have multiplied and have grown in numbers of volumes 
and in activity wonderfully during the past twenty-five years, and of 
late they have begun to come to the fanner. Granges, farmers’ clubs, 
fiirmers’ institutes, and farmers’ reading circles have all helped to 
create a demand for books, and to some extent have helped to meet it. 
During the past ten years the traveling library movement has devel- 
oped. As a result many small libraries are sent out to rural commu- 
nities and are constantly exchanged among them. But these libraries 
are made up chiefly of ‘‘light reading,” and even such as are agricul- 
tural can not be depended onto meet cases of urgent demand, because 
they are at one place only a few months. The establishment of per- 
manent libraries of standard agricultural works near the farm home 
is a suggested need. In this direction seems to lie another step, both 
in library development and in the progress of scientific farming. 

m 
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scie:^ce xtnayailablb to fabmeeb in most countries. 

For centuries agricultural investigators Ixavo gathered facts l)y 
observation and experiment, and liaveAvrought out in library and lab- 
oratory improvements in farm practice. The learning and a<Ivanc(‘S 
of one age have been xxreserved in libraries for the si.udenls of tlio 
next. Libraries have had a large share in making a science of fa rming 
possible. But the great total of agricultural oj)eratives in t/Iio world 
have hardly been effected by science. The facilities for producing the 
books necessary to teach better wa^-s are ample, but the x)roblem of 
making them available to the masses has not been solved; inmost 
countries it has not even been approached. The bulk of agricultural 
products are still wrung from the soil by main strength and awkward- 
ness, Indian ryots, Chinese coolies, and Egyptian fellaheen, compris- 
ing more than half of the agricultural labor of the world, continue to 
farm hy traditional methods; and the peasants of Eurox)e ar(b little 
better off. The clog to tlicir progress has not been a lack of books; 
it has been the lack of an elementary education ; the lack not moredy of 
a habit of reading, but of knowing how to read at all. 

AMERICAN FARMERS READY FOR LIBRARIES, 

Ikit in this country the ftrst great stef) has been taken; most I'arm- 
ers are readers. They have proved tliemselves ca^xable of under- 
standing and applying improvements in farm practice. They are the 
right men. It remains to put the tested and approved resuUs of 
agricultural science within easy reach at the riglxt time. In doing 
this, it is believed agricultural libraries may find a wide field for use- 
fulness. An attempt will be made at the close of tills pajier to suggest 
how they may occupy it. 

BEGINNINGS OF AGRICULTURAL LIBRARIES. 

Tlie founding of agricultural libraxdes in this country was first 
undertaken the agricultural societies established in several of the 
States just after the close of the Revolutionary war. These organi- 
zations made pai't of their first work the collection of jiaixers on farm- 
ingand the publication of them first iix newspaixers and then in books. 
These papers and publications, with exchanges, and gifts of similar 
material from learned societies and persons, both in this countiy and 
abroad, formed the beginning of agricultural libraries. Two of these 
societies, the Philadelphia and the New York, besides the provision 
of agricultural books for themselves, projected the establishment of 
numerous branch libraries, and a third, the Massachusetts society, 
systematically promoted the founding of kindred societies similarly 
supplied wi%h libraries, 

WORK OF THE PHILADELPHIA SOCIETY. 

The Philadelphia Society for the Promotion of Agriculture, estab- 
lished in 1785 at the seat of government, with Washington and 
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Franklin as members, in 1794: considered the founding of libraries 
throughout tlio State of Pennsjdvania. This was in connection with 
the movement to organize a Pennsylvania agricultural society, to be 
made up of farmers to a much larger extent than the Philadelphia 
society was ever likely to be. The constitution and rules for the new 
society were iDrepared by a committee consisting of George Clymer, 
Timothy Pickering, then Secretary of State, John R. Bordley, and 
Richard Peters. One of the paragraphs was as follows : 

It will also be the business of the society to recommend the collection of useful 
books on agriculture and rural affairs in every county. The citizens of the county 
should he drawn into a spirit of inquiry by the establishment of a small but well- 
chosen library on various subjects. This would not only promote the interests of 
agriculture, hut it would diffuse knowledge among the people and assist good 
government, which is never in danger while a free people are well informed. 

The country schoolmasters were to be the secretaries of the pro- 
posed branch organ imtions and the sehoolhouses were to be the repos- 
itories of the “transactions, models, etc.” But the country was not 
ready even for an attempt to carry out this proposal. It was years 
before the Pennsylvania agricultural society was established, and the 
schoolhouse libraries of agricultural books are still to come. 

PLAN OF THE NE%V YORK SOCIETY, 

The New York Society for the Promotion of Agriculture and Manu- 
factures in 1793 considered a i)laii, presented by Amasa Dingley, for 
the establishment of branch societies throughout the State. This pro- 
vided for the formation of an agricultural library in connection with 
each society, as follows : . * 

And also that each county society should be furnished with all the publications 
on agriculture in America as well as the most approved European publications. 
This will lay the foundation of county libraries for the promotion of information 
in every town and neighborhood in the whole State, and will doubtless in a few 
years he the means of disseminating much useful knowledge. But it is intended 
that each county society shall always defray its own expenses. 

Tills plan was never realized, and there is no evidence that the 
jiarent society ever had a very large library of its own as compared 
with pi'cscnt colleelions. Some idea of the character of its library may 
be gained from the writings of Dr. Samuel Mitchill and others, as 
published in the society report for 1791. Among other authorities 
referred to. are Count Ginanni of Ravenna on diseases of wheat 
(Delle inalattie del grano in Erba in Pesaro, 1759), given by Sir Joseph 
Banks, president of the Royal Society of England ; Ohateauvieux, who 
describes a wheat parasite; Headrick’s Essay on Manures; Summer- 
ville on Manures; Home’s Principles of ’Agriculture and Essay on 
Bleaching; Swinburne’s Travels into the Two Sicilies; Fourcroy’s 
Chymistry; also, Tissot, Reaumur, Count Rumford, Lowthorp, Van 
Mons, Pliny, and Columella. 

In closing his address to the society on J anuary 10, 1791, Dr. MitchiH 
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said : ‘‘My hearers liave numerous volumes written within a few j^ears 
on economical subjects in the different modern tongues displayed 
before them; or, if their classical taste should lead theju to turn over 
the pages of the Latin authors whose works are extant, Columella and 
Cawley will afCord them abundant pleasure, while the Georgiea of 
Tirgil and the Prsecliuin Rustieum of Yanier shall convey most solid 
instriietiou to their minds.” 

LIEUXRY OF THE MASSACHUSETTS SOCIETY. 

Tlie Massachusetts Society for Promoting Agriculture had something 
of a library in 1797, The society began the publication of agricul- 
tural notes and extracts from agricultural discussions in. the Boston 
journals in 1703, and in 1795 printed a pamphlet containing, among 
other things, two premium essays on the canker worm, a history and 
description of “forward wheat,” a premium essay on compost, an 
account of maxile-sugar making, and selections from foreign publi- 
cations, including some account of Robert Bakewell’s breeding of 
sheep and cattle and of the methods of making Stilton and Cheshire 
clieeses. Similar x^^^blications were afterwards made from year to 
year and distributed to societies and i)ersons interested in agricul- 
ture. To these and the books received in return were added “ the 
most reputable books and authoritative works on agriculture, i^ur- 
chasod as issued.” In 1815 there was published in the society quar- 
terly, which had then been established, a list of the standard wprks on 
agriculture of that day, about 125 volumes, and it may be presumed 
that nearly all of them were in the society library. 

THE IXniGO SOCIETY IN SOUTH CAROLINA* 

In the South the only agiicultural society library of this period of 
which notice has been found is that of the Winyah Indigo Society at 
Georgetown, S. C. This society was founded about the middle of the 
eighteenth century by well-to-do planters of that section, whosti staido 
product was indigo. Their original purimse was discussion of piildic 
affairs and of their business interests, and in this way they probably 
gathered a considerable number of publications, including books on 
indigo culture. In 1755 they secured a charter, and in siiecoeding 
years they gathered a library of such an extent that it became well 
known. 

AGEICITLTURAL BOOKS IN COLLEGE LIBEAKIES. 

In the collection of agricultural works the colleges early took a lead- 
ing part. Bowdoin, Harvard, Yale, Williams, Columbia, Dickinson, 
Princeton, the University of Pennsylvania, Brown (then the Uni- 
versity of Rhode Island), Rutgers, William and Mary, the University 
of Virginia, and other schools of less prominence gathered libraries* 
Among the books of each of these institutions there were undoubtedly 
some volumes bearingbn agriculture, though in some instances no 
record has been found to show the fact. 
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COLLECTION IN HARTAED LIBRARY. 

The following list of books on agriculture in the Harvard library 
catalogue of 1790 indicates what these agricultural dei)artments of 
college libraries ijrobabty amounted to. The catalogue form and 
punctuation aro retained. 

Books on agriculture. Harvard College catalogue, 1790. 

Blith (Walter) English improver, or a new survey of husbandry, 4to, London. 
1049. 

Certain ancient tracts concerning the management of landed property. Svo, 
Lond. 1707. 

Columella (L. Junius Moderatus) : Of husbandry, trans, into Eng. , 4to, Lond. 1745. 
Dos&ie (Rob) Memoirs of agriculture, and other economical arts. Svo. Lond. 
ITCS. 

Du Hamel (Mons) Traite des arbres et arbustes, rjui se cultivent en France, 9 tom, 
4td, Paris. 1755. 

Elements of agriculture, S vol. Svo, Lond. 1764. 

Farmers' Letters to the people of England, Svo, 2d ed. Lond, 1768, 
Georgical Essays, 12mo, Lond. 1709. 

Harto (Walter) Essays on husbandry, Svo, Lond. 1764. 

2d ed, Lond. 1770. 

Homo (Fi’ancis) Principles of agriculture and vegetation, Svo, 3d ed. Lond. 1763, 
Hunter (A.) Georgical Essays, Svo., York, 1773. 

Memoires concernants I’oeconomie rurale, x'>ar nne societe a Berne, 0 tom. Svo., 
Zurio, 1700, 01, 03. 

Miller (Pliilip) Gardner’s Dictionary, fol. 7th ed. Lond. 1759. 

Scriptores rei rusticic veteres latini, a Gesnero, 4to, 3 tom. Lipsise. 1735. 
Switzer (Stei^hen) Ichnographia rustica, or system of agriculture and gardening, 
3 vol, Svo, 2d ed. Lond. 1741. 

Whately (Thomas) Observations on modern gardening, Svo, Lond. 1770. 

W orlidge's two treatises on husbandry, cyder and the cyder mill, Svo, Lond. 1094, 

Of 350 pages in this catalogue, 200 were devoted to theological books 
and pamphlets, and a large ixortionto law and the classic languages. 
It is not to bo inferred, however, that this list rejiresents all the books 
in Harvard library at that time that would to-day be put in the agri- 
cultural class. There were undoubtedly in the total of 12,000 volumes 
many treatises on botany, ebemistry, entomology, and geology which 
were valuable to the occasional student of farm problems. They were 
not written, however, with any special reference to agriculture, and it 
was not yet common for even progressive farmers to jiay much atten- 
tion to any of these sciences. 

AORICULTURE IN GENERAL LIBRARIES. 

In those early days agricultural books were no more numerous in 
general libraries than at the colleges, and were probably not as much 
used. Everywhere theology first by far, then law, medicine, history, 
travels made up the great body of the books in the libraries outside 
of such as were devoted to mere amusement. The volumes on agri- 
culture in the classic tongues were about as numerous as those in 
modern languages, and were generally better known. 
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FRANKLIN’^S INFLUENCE. 

There wrs something of ah exception to the theological and clas- 
sical character of the early libraries in that founded by Benjamin 
Franklin in Philadelphia; there most of the books were devoted to 
the useful arts, comparatively few to the professions. One of the 
two volumes sent over as a jiresent to the society by Peter Collinson, 
the London mercer through whom the first purchase of - books was 
made, was Philip Miller’s Gardener’s Dictionary. But even in Frank- 
lin’s library the books on agriculture must have been very few. 
One reason for this was that comparatively few of such works were 
in existence. In the list of appiwed agricultural books given by the 
Massachusetts Society for Promoting Agriculture in 1815 about 125 
volumes were noted. This list probably included nearly all the 
valuable books on agriculture known in tins country at that date. 
Kow tlfere are more printed in almost any year than the whole num- 
ber then extant. In a list made up in the Office of Experiment Stations 
for the years 189G to 1898, inclusive, there are 451 titles. 


BOOKS ON FARMING- IN THE NEW YORK SOCIETY LIBRARY. 

The agrieulturab books in the library of the Society of New York, 
established in 1754, numbered about 100 at the beginning of the cen- 
tury. This is shown by the early catalogues. Among tlio titles are 
the following: New System of Husbandry, Yarlo; Agricultural Cheiri- 
istry, Davy; Husbandry of the Ancients, A. Dickson; Phytologia, E. 
Darwin; Horse-hoeing Husbandry, Jethro Tull; Letters to Arthur 
Young, Washington; American Gardener, Cobbett. There were also 
a f ull set of the Annals, Rural Economy, and other wrifiings of Arthur 
Young. 

AGRICULTURAL WORKS IN PRIVATE LIBRARIES. 


A feature of this early period was the fact that a larger iiroportiOn 
of public men lived in the country and managed farms than has been 
the case for the past fifty years. These men often had libraries in 
their homes about as extensive as the college and society libraries, 
and they spent much time in study. The details of piiblib 
#ere not then so numerous nor the complications so 


j inore opportunity was afforded them for reading and investigation. 

' The greater part of library work for agriculture in those early years 
, . was undoubtedly done in the private collections of such men. - 


SOME OF JEFFERSON’S BOOKS. 


private libraries Of the beginningAf'the.century 
of Jefferson," Pickering,; Livingston, and 

of Jefferson’s books, :ineluding many of those which",, 
agricultural investigations, aredn theXibrary/of- Oon*,'' 
XXXIX, fig. 1.) , Among these the 'following;: ^ €aialet% 
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Plate XXXIX. 



Fig. 2.— Library Building, Agricultural College and Experiment Station, 
Amherst, Mass. 
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Theorie de la Nature; Cliaptal’s Elements of Chemistry; Foureroy’s 
Elements d’llistoire Naturello et de Chimie, four volumes; Ingen- 
hoiisz’s Experiences et Observations siir Divers Objets Physiques^ . 
and his Experiences sur les Vegetaux; Lavoisier’s Traite de Chimie; 
Arthur Young’s Six Months’ Tour Through the North of England, 
and his Travels in France; Bibliotheque Physieo-Economique, four- 
teen volumes; Watson’s Chemical Essays, five volumes; Scheele’s 
Memoire de Chimie; Traite Chimique de I’Air et dii Feu; also a vol- 
ume of agricultural essays in English and French. One of the latter 
is dedicated to ‘‘John Jefferson,” President of the United States. 

Jefferson’s interest in agriculture is best known perhaps from his 
improvement of the plow; but, like Washington, he directed practical 
operations on his own estate, and his books were a constant aid to 
him for the purpose. 

SLOW^ GROWTH OF AGRICULTURAL LIBRARIES. 

Agi’ionltui'al societies continued to be established with the develop- 
ment of the States, and usually gathered libraries, but none of these 
were of much inipoxdance. Indeed, the ideally efficient agricultural 
libraries made their appearance only when the agricultural colleges 
and experiment stations had attained such a growth as to make such 
libraries a necessity. 

A good libraiy is said to have been gathered, along with collections 
of material illusti^ative of agricultural instruction, at the Gardner 
Institute, foundkl in Maine in 1823, but Jewett’s account of American 
libraries, written for the Smithsonian Institution in 1850, makes no 
mention of it. In 1830 the establishment of the division in the Patent 
Office for the collection and publication of agricultural statistics and 
the promotion of agricultural interests generally, was accompanied 
agricultural works; but even here growth bf 
library w^ slow, for this Patent Office collection was turned 
the 'Departnient of .Agriculture when it was 'founded iri'' 1'882,' ahd 
all the imp^tusbf 'this new movement to promote, .its 
■ numbe.rof its 'books in 1875, after thirty-sijc years' of ■ 
only 7,000 volumes. 

AN AGRIOULTU^L LIBRARY SOCIETY^ f;;; 

The only agricultural library society of which any record has been , 
found was established at Amherst, Mass., about the middle of the ; 
century, A meeting of persons interested was held in Agricultural ; 
Hall in that town oh January 9, 1858, and the Amherst Agricultural ; - 
tibrary Association was organized, with a membership of eighi|g^| 
, made. president and 'Henry Holtz librarianv;'.;':':.^?^ 

, books'- 'Were. ■ 'kept : ill. a 'store 'in "Amherst. ^ The mem,bership;v^'f^;^^^^ 
ah(i.,''Oho'February 15,. 1859, ah- assessment'-'.of 
each' m'offiber had lo'":h^^ made, to pay .the debts -of 
struggling existence '.the' society 
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the books Avere scattered. Two volumes, lire’s Dictionaiy of Arts, 
Manufactures, and Mines, are still shown as i>art of tlio Amherst pub- 
lic library. 

SIZU OF EAKLY ACIKICULTUUAL LIBRAKIES. 

Perhaps the best evidence of the slow” progi*(>ss of agrieultiiral 
li])raries in early years is to be found in the small numbers of volumes 
gathered, but it must be remembered in making comparisons that no 
libraries were lai’go in that day. The following list of agricultural 
libraries, with the numbers of volumes in each, is from the Manual 
of American Libraries, published by William J. Rhees in 1859 s 
Massachusetts Board of Agriculture, including 125 books belonging 
to the Society for Promoting xAgriculture, Boston, 1,000 volumes ; Essex 
County Agricultural Society, Salem, Mass., 650; Michigan State Agri- 
cultural Society, Detroit, 253; Michigan State Agricultural College, 
Lansing, 300; Mississippi Agricultural Society, Washington, Miss., 
1,000; N'ew York Agricultural Society, Albany, 2,300; Philadelphia 
Horticultural Society, 1,050; Cincinnati Horticultural Society, 500; 
Wisconsin Agricultural Society, Madison, 300; United States Agri- 
cultural Society, Washington, D. C., 200. It is true that there are 
occasional omissions in this list, sueli as the Massachusetts Horticul- 
tural Society at Boston, with 900 volumes, but they are not sufficient 
to materially alfect the fact that such libraries were few and »smalh 

Even the founding of the agricultural colleges under the Morrill 
Act did not at once hasten the growth of agricultural libraries. This 
is shown by the fact that the report of the Bureau of Education on 
libraries, made for the Centennial Exposition in 1876, though it has a 
chapter on college libraries, hardly mentions one of them in its text. 
In its tabular statement, however, it notes libi'aries at agricultural 
colleges at the following i>laees: Auburn, Ala., 1,720 volumes; Fay- 
etteville, Ark., 300; Oakland, Cal., 12,000 (entire library of Univer- 
sity of California); Irvington, III., 500; Urbana, III., 10,600 (entire 
library of Illinois Industrial University); Ames, Iowa, 3,540; Man- 
hattaii, Ivans., 3,000; New Orleans, La., 300; Orono, Me., 2,200; 
College Station, Md., 1,500; Amherst, Mass., 1,500; Boston, Mass. 
(Bussey Institution, Harvard), 1,500; Agricultural College, Lansing, 
Mich., 3,700; Columbus, Ohio, 1,000; State College, Pa., 1,800; Knox- 
ville, Tenn., 3,039; Blacksburg, Va., 600. 

Agricultural libraries in this Centennial table, in addition to those 
just named, are as follows: Department of Agriculture, Washington, 
D. C., 7,000 volumes; Illinois Board of Agriculture, Springfield, 
801; Massachusetts Horticultural Society, Boston, 2,800; Cambridge 
Horticultural Society, Cambridge, Mass., 350; Botanical Gardens, 
Cambridge, Mass., 2,500; Worcester County Horticultural Society, 
Worcester, Mass., 1,100; Sherwood Hollow Farmers’ Club, Bingham- 
ton, N. Y., 1,200; Board of Agriculture, Columbus, Ohio, 1,456; 
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Pennsylvania Agricult lira! Society, Harrisburg, 2,000; Pennsylvania 
Horticultural Society, Philadelphia, 800; Winyah Indigo Club, George- 
town, S. C., 2,000; Agricultural Libraiy, Montpelier, Yt., 300; Agri- 
cultural Library Association, Royalton, Yt., 350; State Agricultural 
Society, Madison, Y^is., 1,000. 

At the time of the Centennial report above referred to, general 
libraries had grown rapidly, keeping step with the progress of the 
nation. Thousands of. new libraries had been founded since the 
beginning of the centiuy, and maiiced improvement had been made 
in library management. 

AGEICULTURAL LIBRARIES OP THE PRESENT TIME. 

Agricultural libraries have now been established in connection with 
the agrienltural colleges and experiment stations in every State and 
Territory in the Union. In addition to their use by students in the 
colleges and stations, most of these libraries are free to all who are 
likely to be helped. In States in w'hich the agricultural college and 
the experiment station arc seiiarated there are tw^o such libraries, one 
at the college and one at the station. In a majority of them the 
slielves are ox)on to all readers. Farmers ai^e especially welcome. 

TYPICAL AGEICXJLTURAL COLLEC4E LIBE.AKIES. 

Of these college libraries, three or four will soiwe as typical. They 
show management in three ways, namely, by the principal executive 
ofiicer of the school, by a board of the facility, and by a university 
library board of control. In the last case the agricultural college is 
a department of the State university and the agricultural library a 
division of the university library. 

Masmehusetts College Lihrary, 

One of the largest of such collections is at Amherst, Mass. - It has 
liad the advantage since its establishment in 1886 of iiersonal manage- 
3Uont by President H, H. Goodell, of the Massachusetts college and 
experiment station, who was at one time offered the position of 
librarian of Amherst College. He has, as a rule, selected the books 
for the agricultural library, has superintended their cataloguing and 
location on the shelves, and can in a few moments place his hand on 
almost any book in the whole collection. 

This is probably the only agricultural library in the country having a 
house devoted exclusively to its use. The library building (PL XXXIX, 
fig. 2) is located on a low elevation near the main college building and 
faces east. It is of granite, and has large, handsome windows, afford- 
ing ample light all through the alcoves. The minimum of spaceils 
given up to office work, and the maximum to shelving for the books 
and space in the alcoves for reading. The shelves are open, and any 
person who is allowed the privileges of the place is free to select the 
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volume lie wants, examiuo it on the si)ot and read as much as lie 
wishes or as time will and then return the hook to the shelf, 

or take it to the assistant librarian and have a pi’oper record made, 
leaving him free to take it home. The purpose has been to make as 
jDorfect a working library for agricultural students as possible with 
the means at command, but some agricultural books that are literary 
treasures have also been gathered. The chief of these arc unicxue 
at once in their usefulness for study and in their position among 
books by reason of completeness and thoroughness of the text or 
by unusual illustrations. 

The principal agricultural i3eriodicals are on the table in the read- 
ing room, and hies, complete and nearly complete, of the more notable 
of these, present and past, ai’c on the shelves. Of the total of 19,980 
volumes in this libraiy, 3,064: titles of books, embracing 9,192 volumes, 
are on subjects distinctly agricultural. They are divided as follows: 
Agriculture, agricultural chemistry, horticulture, the domestic ani- 
mals, and the dairy, 1,911 titles, o,753 volumes; botany, 946 titles, 
1,736 volumes; entomology, 564 titles, 1,211 volumes; veterinary, 243 
titles, 492 volumes. Books scientific, witli agricultural bearing, num- 
ber 774 titles, 1,737 volumes, divided as follows: Cliemistry, 326 titles, 
861 volumes; geology, 110 titles, 330 volumes; meteorology, 164 titles, 
251 volumes; biology, embryology, bacteriology, miseroscopy, 174 
titles, 295 volumes. 

Mlclilgctn College Library. 

At the Michigan Agricultural College, one of the oldest of these 
schools in the countiy, and with a large number of alumni holding 
responsible positions in scientific agricultural work, the library appro- 
priation was at first distributed in equal amounts to the several pro- 
fessors, but the libraiy is now under the supervision of a committee 
composed of five members of the faculty appointed by the president 
of tho college. All recommendations for purchases of books must be 
api)roved by this committee. The general policy tends toward a gencu*- 
ous supply of agricultural i)eriodicals, and from ^^200 to |400 a year Is 
spent in that way. Purchases of books for the departments, as of 
botany, entomology, etc., are made rather cautiously, though not in 
a niggardly manner, with the purpose of maintaining a reserve fund 
from which important and expensivo works can be bought when 
occasion offers. The libraiy is considered especially strong in gen- 
eral works on agriculture and on cultivation of the soil. In this line, 
including horticulture, pretty much everything that is asked for is 
bought, though not many books in foreign languages are approved. 
Since 1884 a good many books on. mechanical engineering have been 
added, and with the establishment of the woman’s department, house- 
hold economy has received much attention. Duplicate volumes of 
expensivo books are sometimes bought so as to supply all members of 
a class- 
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The library now occupies the main portion of a large building, in 
the front of wliich are President Snyder’s office rooms. The books 
belonging most closely to each branch are kept at the rooms where 
that study is taught, so as to be convenient as possible for students, 
but a report of them is made annually to the librarian. The students 
have access to the library alcoves during work hours, an'd two or three 
of the older students act as assistants to the librarian. The adminis- 
tration is thorough and businesslike. The accession book and shelf 
list, together with the orders for purchases and receipted bills, form 
a complete account of the handling of the books as they come in, 
and show where the volumes are to be found. These accounts are 
kept sex)aratelj for the college and exxDeriment station. The main 
floor contains the books of the college, while the station collection is 
in the galleries. The total nuniber of volumes in October, 1800, was 
19,380, of wliich about half were strictly agricultural. 

Agricultural Library at Cornell, 


The New York Agricultural College is a xiart of Cornell ITniversity 
at Ithaca, and the books on agriculture in the main are kept in the 



Piu. 34.— Horticulttiral Library at Cornell (owned by Prof . L. H. Bailey). 


general library. Besides those in the general library, however, the 
teachers of the various branches have private libraries, which are 
generally quite as free for proper use as the volumes belonging to 
the sohooh Since 1*883 the agricultural library as part of the general 
library has been under the sux^ervision of a council consisting of the 
president of the university, the librarian, one member of the board 
of trustees, and four members of the faculty. 
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The volumes in tlio library relating directly to agriculture, horti- 
culture, and dairy husbandry number about 5,000. Aside from tliese 
there about 500 volumes on forestry, 1,200 on entomology, 1,200 on 
veterinary scieneo, and a very large collection of related chemica], 
botanical, and other scientific literature, making in all from 15,000 
to 20,000. The library is rich in serial luiblications. In addition to 
tliese, of special imj^ortance is the library (lig. 24) of L. II. Bailey, 
X)i*o£essor of horticulture. It is the largest collection extant of 
American horticultural writings, and is open to all special or advanced 
students in the college of agriculture. It is the general purpose to 
make the university library rich in foreign horticultural publications, 
while Professor Bailey’s library provides American books of that 
kind. 

In tlio teaching at this school it is tlie custom to take one book as 
the general guide in any subject, and then refer the students to many 
other books for special topics. In that way something like 200 vol- 
umes are much used by students in the college of agriculture. It is 
the inirpose to give the student a thorough training in the literature 
of scientific farming. 

College Lihremj. 

At the University of Wisconsin the agricultural library is in Agri- 
cultural Hall under the general library control, and numbers nearly 
5,000 volumes. It is open to students and visitors between 8 a. m. 
and 5 p. m. Everybody has access to the books on the shelves, and 
anyone may take out books by obtaining a deposit card from the 
secretary of the board of regents. The library is used almost exclu- 
sively by the students and the faculty, but occasionally farmers and 
others make use of it, especially of the eolleetion of herd and stud 
books, which now number 700 volumes.^ 

SOCIETY AND STATE EOAED LIBRARIES. 

Agricultural libraries now found in many States consist of the col- 
lection of books belonging to agincultural and horticultural societies, 
breeders’ associations, etc., and to State boards of agriculture. Prom- 
inent among tliese, are the libraries of the Massachusetts Horticultural 
Society and of the Massachusetts Board of Agriculture at Boston; of 
the Philadelphia Hoi*ticuItural Society; of the New York Agricultural 
Society at Albany; and of the Illinois Board of Agriculture at Spring- 
field. 

Massachusetts Hoiiiciiltural Society Library, 

The library of the Massachusetts Horticultural Society, founded in 
1820, has about 10,000 volumes. It is one of the jnost'notable collec- 
tions on horticulture in the world. It has been gathered largely by 

^ — i 

^The numbers of volumes in agricultural libraries, including those of other 
agricultural colleges, will be found in the Appendix to this Yearbook. — E d. 
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the efforts of Kobort Manning, the present secretary of the society, 
Avho is also librarian. Many works in this library probably can not 
bo found elsewhere in America. Among its treasures are the fol- 
lowing: Martins's Flora Brasiliensis, begun in 1840 and not yet com- 
])l( 3 ted; Host’s Gramina Austriaca, 4 volumes, with plates; Tussac’s 
Flore des Antilles, 1808-1837; Basilius Beslerus Philiatri, 1613, the 
oldest edition do luxe of any botanical work in existence; The Flowers 
of Japan and the Art of Floral Arrangement, by Josiah Conder, pro- 
fessor of architecture and architect of the Imperial J apaneso Govern- 
ment; The American Grove, the earliest botanical work published in 
America; Pinetiim Woburnensis, published in 1839 by the Duke of 
Bedford, only 100 copies being printed, and the copy here costing the 
society about $100; Old Trees of FTew England, a seines of photographs, 
with tj^pewritten text, including pictures of the first Seckel and 
Bartlett pear trees in New England; Elms and Other Trees of Now 
England, by Brooks and Dame, containing a picture of the Clark Elm, 
at the liouse where Adams and Hancock were sleeping when aroused 
by Paul Revere; Flora Danica, published by the Danish Government 
in numhers from time to time between 1764 and 1883; Pomona Italiana, 
by Gallesio, with illustrations unusually true to nature, cost 960 
marks; Duhamers Traite des Arbres Fruitiers, 7 volumes, cost $500; 
Brooke’s Gardens of England, with vignettes of palaces and colored 
plates of surrounding grounds. There are also very complete files of 
the leading horticultural periodicals of the past century and a half, 
including all iniblications edited by William Robinson, of London, 
and the most expensive work in the collection, Curtis’s Botanical 
Magazine, begun in 1793, 125 volumes, with 7,691 colored plates. 

Tlie library is now crow^ded into the front room at the Horticultural 
Hall, 101 Tremont street, in the heart of the business district of Bos- 
ton, but it is to liave ample space in a fireproof building to be erected 
by the society near the Public Library and other notable public edi- 
fices at Copley Bciuare. 

Tlie Pennsylvania Horticultural Society Library, 

The Pennsylvania Horticultural Society Library, located at Horti- 
cultural Hall, Broad street, above Spruce, Philadelphia, was founded 
in 1827. It now has over 3,500 volumes, consisting of works on horti- 
culture and agriculture, including all reports of the leading societies 
of this country. On its tables are kept regularly the leading horti- 
cultural and agricultural publications of this country, as well as some 
from abroad. The library is open to the public for research, but books 
are loaned only to members. 

Nm York Agricultural Society Library, 

The New York Agricultural Society Library was founded in 1832* 
In 1857 it had 2,097 volumes, and was reimrted as ‘‘much used. It 
had on its tables 76 agricultural journals, including nearly all of this 
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country and 18 from abroad. It now lias about 3,000 volumes. It is 
open to the iiublie, but is ‘‘more especially foi' the benefit of life 
members of the society.” 

Library of the MassaeJmsefts Board of Agriculture, 

The library of the Massachusetts Board of Agriculture began to 
accumulate soon after the board was established in 1852. In 1857 its 
secretary stated in his report that it was probably “the most extensive 
in the United States;” in 1860 he added, “The collection of works on 
the honey bee is believed to be the best and most extensive in the 
• country;” and, in 1805, “It is of great service to the public, more 
especially during the sessions of the legislature. ” The catalogue which 
classifies anci descinbes the books was published in 1899. It was pre- 
pared by the librarian, Mr. F. H. Fowler. There are 3,200 volumes, 
many of them rare and valuable. A card catalogue is in course of 
preparation. 

Library of the Illinois Board of Agriculture. 

The library of the Illinois State Board of Agriculture was started 
, in 1853, and there were 801 volumes in 1875. Since that date the 
growth has been much more rapid, and there are now 5,000 books and 
pamphlets, 75 per cent odf which relate to agriculture and kindred 
industries. The library is open to the public; tlie live stock records 
, are most frequently consulted.^ , , 

AGRICXJLTUBAI. LIBRAEIES OF THE NATIONAL GOVERNMENT. 

The most important agricultural libraries of this country, both from 
the number of books and the use made of them, are the collections of 
' the Government, namely, the library of the Department of Agricul- 
' i tUTC, at Washington, the library of the Weather Bureau, at the 
central office in Washington City and at the stations througliout. the 
, I country, and the agricultural books in the Library of Congress. 

i!, . \ Library of the Department of AgrieuJiuve. 

The library of the Department of Agriculture (PI. XL) now (ioiitains 
: ' §8,000 volumes, in charge of W. P. Cutter, librarian, and a corps Of 
Of these books fully 75 per cent are strictly agricultur^i; 
' of th^ are historical, biographical, or such doeumentB 

[|§;^onne0ted^^^ the work of Congress or the other Departments as are 
> f frequently in demand. The puipose is to have a com- 

for'„the use of the various Divisions of the 
books ''are; received and placed according to the 
by leading librarians,* with stich 
'Edapt ' them ,to evident needs. The shelves are opeti: ' 

but books are, to be left, at the.; 
to" their' places, by ; the .librarian’s assl^ants^'" 

S*|t>r, 'llsfepf ■ agricultural .libraries; indltMliag thosef^fodier boards bf 
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Under proper regulations the books are also free for reference to tbe: 
public generally. Volumes needed in researcbes which are being 
prosecuted in the several Divisions of the Department are taken to 
the Division rooms, and there I’cinain until the work in which they 
are needed is completed or until an urgent call comes from some 
her direction. Each Division has some books which are kept con- 
antly in iiis rooms. In tlie Bureau of Animal Industiy and the 
w’ision of Statistics the numbei-s run into the thousands. These 
.oks are in use every day by the Department scientists and other 
"•orkers, and the results of their investigations are continually issuing 
.rom the Government Printing Office in i^ublications which are sent 
to investigator's and libraries throughout the world and to public men 
'.nd farmers in all irarts of the Union. Probably nowhere in the 
world is an equal use made of books on agriculture. 

The growth of the library on the whole has been gradual, though 
much accelerated in recent year's and with much improved library , 
methods. The beginning was made in 1840 with the appointinent of 
a clerk in the Patent Office to* gather agricultural statistics. When 
the Department of Agriculture was established in 1862 the libraiy 
«which had been collected in the' agricultural section of thO: Patei^-t 
OJioe was given to it, but some time elapsed before all the book^ were 
removed to their new quarters. Indeed, as late as 1 877 the first report 
of the New York Society for the Promotion of Agriculture was received 
at the Department library from the Patent Office. 

Purchases of books are made by the librarian with the approval of 
the Secretary. Very generally such books as are recommended biyi . 
the head of a Division ai’e.pTOcnred, especially when wanted for afi ^ 
investigation actnally in progress. Accessions in 1809 numbered, 
about 4,000 volumes. Lists of accessions are published quarterly'. . 

lAhrarjj Of the Weather Bureau. . \ 

The Weather Bureau has about 20,000 vohlmes. Qf tbes® 
are upon meteorology *and climatologyi constituting one Of ^ 
collections of the kind in - the world. Possibly that 
Library at-Paris is larger.-; -But, certainly, no other;slny3avt^|i^h^:S 
used so directly ahd constantly forthead vancementof af 
remaining 8,000 books are chiefly Upon physics, ihelhding#?|^i^^ 
collection on electricity and magiietlsm. There are also grotif;^ oh v 
mathehiatics, astronomy, and other related subjects. A ieiisr:blt?|^;| 
rare volumes are kept, but entirely for their scientific value. Such, 
are La Place’s Mecanique Celeste and Boyle’s wOrksy Ih 
quaitb editions. The leading periodicals on meteorology 
ics;'are ::On'the shelves.: The 'accessions are ui»ut'/lyCK3Q''?a!a||ii|^ 

' .laeteorological ins.titatidhiS';:;iii^^^|K 
■:;bat':\the^‘vvp^ld.^. The- 'books are, constantly in 

Bureau and .are, issued ;to', employees 
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to recall when needed. They arc free to the puhlie for reference. 
The Bureau stations are all supplied with small technical li])ra.ries, 
while in several of the large cities, as Boston and Ncav York, eons id - 
erahle collections have been made. 

AffncifJf n7^^. in the Libremj of Cm/r/ms‘.s‘. 

The hooks on agriculture in the Library of Congress occupy a 
unique position. Their chief use is by Congressmen when consider- 
ing legislation concerning the farming interests, and tliorough work 
among these books for the information of a coininittoo may lead to 
far-reaching and most important results. In addition to this tliey 
are free for use in the reading room. The collection fills six book 
stacks and numbers 10,000 volumes. It includes sets of IJnited States 
and State rei)orts of the earlier periodicals, of lierdbooks and stud- 
books, and under the copyright law all American publications on 
agriculture that are protected by copyriglit. There are also a few 
notable old hooks on agriculture, including some in foreign languages. 
Besides the books classed together as agTicultural there are many rare 
and valuable volumes in the siiecial collections, such as the Jefferson 
library previously mentioned. 

AGRICULTUUAIi BOOKS IN PUBLIC LIBRARIES. 

In addition to agricultural libraries there are several hundred pub- 
lic libraries in the United States which liave considerable collections 
of agricultural books. Some of these devote a dozen alcoves to this 
class, furnishing to the intelligent and industrious student a good 
opiiort unity to fit himself either to write upon agricultural topics or 
to engage actively in farming, so far at least as reading can aecomxilifsh 
that result. 

Tlie shclvcKS in such libraries are not, as a rule, open to the I’cader. 
In some of thoni it would bo of little use to liim if tliey wore; for the 
books are not carefully arranged according to classi Heat ion, For 
examine, in one of the great city libraries it puzzled one of tlie most 
experienced attendants to iioint out even tlio iiiain iiortioii of the 
books on agriculture. But the card eataloguo alfords a ready key and 
supplies the student in some respects more satisfactorily than he 
could supply himself in a thoroughly well-arranged library. Tliore 
is abvays, of course, the drawback that it is impossible to judge of 
the availability of a book by reading the catalogue entry anything 
like as well as by a glance at it upon the shelf or by a moment’s run- 
ning through its pages. ' Among the most important of these collec- 
tions in public libraries are those in Boston, New York, Chicago, and 
Philadelphia. 

Boston Public Library^ 

At Copley Square, near Boylston street, in Boston, the public library 
ojTers to readers for twelve hours daily each week day and for a part 
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of Sunday nearly 750,000 books and a very large number of news- 
papers and periodicals. Of tbese, some 20,000 are useful for reading 
in one branch of agriculture or another. 

The reading room, tlioroiighly w-ell lighted, will accommodate 310 
persons, and the force of attendants is at all times suMeient to secure 
delivery of books in eight or ten minutes. The reader consults the 
card catalogue, which is kept in a separate room in a semicircular 
case 8 feet high, with a subtending diameter 40 feet long. The 
classification and cross references are so complete that hardly any- 
thing on agriculture would be overlooked. 

After detei’mining what books he wishes to consult, the reader fills 
out the call blanks and drops them into one of the small boxes which 
stand at the end of each table in the reading room. The attend- 
ants, who constantly x>ass along the aisle for the purpose, collect the 
cards and bring the books. For home use, books may be drawn, and 
they will be delivered at numerous branch stations. 

Tioo Neio York xnibUc libraries. 

The public library in New York, for which a magnificent building is 
under construction at Forty-second street and Fifth avenue, has 
about 8,000 volumes on agriculture grouped in one of the galleries and 
easily actjessiblo for reference through the card catalogue. It has also 
an index kept tip to date for its periodicals, so that anything on 
agriculture in current literature is at once accessible. 

Tlie Cooper Union Library has only a few hundred agricultural 
books, but they are recent; and probably no collection in the country 
is as innch used by persons engaged in agriculture. The publications 
of the Department are received regularly and lists of them are posted. 

Fhiiadelphia Public Library, 

The Philadelphia public library has some 2,500 volumes on agri- 
culture. These are in the great Ridgway Building at Christian and 
Broad streets and in the main library building on the corner of 
Juniper and Locust streets. While the work is in the hands of a 
private organization, the books are practically free for reference, as 
in any public library. The library is well supplied with books of the 
earlier decades of the closing centttry, but little effort is made to keep 
np with current publications, except in landscape gardening. 

Chicago Public Library, 

Tlie public library of Chicago has 7,000 volumes on agriculture and 
science bearing upon agriculture. These books are free to the public 
either for use at the library reading room or may be taken home. 
Tliere are fifty-nine branch stations throughout the city at which a 
re(iuest may be left, and the book will be delivered at the station 
free. The printed finding lists issued by the library contain, in 
classified form, short author and title entries of all the books in the 
library. There is also a card catalogue giving fuller author, title. 
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and subject entries tlian the finding lists. The John Grerar library 
also has a considerable collection of agricultural books, and, under a 
division of labor agreed ui^ou with the Public and the Newberry 
libraries, will eventually have the agricultural library of Chicago. 

COLLECIE AND SOCIETY AGRICULTURAL BOOKS. 

Ill addition to the agricultural collections in the public libraries 
are the books on agriculture in society libraries and in public schools, 
colleges, and universities. Of these, may be mentioned several tliou- 
sand volumes at ColimibiaUniversity inNew York, which include the 
most important of recent publications; also collections at Harvard, 
Yale, Princeton, University of Pennsylvania, University of Chicago, 
University of Michigan, University of Wisconsin, and the University 
of Indiana. In Harvard and Yale books of recent date are not found 
in tlie main libraiy. At Harvard Avork on agriculture has hoen given 
over to the Bussey Institution, Avhile at Yale the agricultural teaching 
has been transferred to the agricultural college at Storrs. Neverthe- 
less, the agricultural books in the Yale collections are among the 
most interesting and IniiDortant from the librarian’s standpoint of any 
in the countiy. Most notable are books on Iiorse breeding and horse- 
niausliii), collected by Prof. W. II. Brewer, and a complete set of the 
agricultural essays of JaredEliot, publishedfrom 1748tol760. Among 
these latter is a volume of the essays published in 1700, which bears 
on the fly leaf Roger Sherman’s autograph as a mark of ownership. 

AaRICULTXJRAL LIBRARIES FOR FARMERS. 

Farming wisely follOAved affords large opportunities for reading 
and investigation. The long winter nights by the fireside are pi*o- 
verbial as offering time for study. Strong inducements are now pre- 
sented by granges, farmers’ clubs, reading circles, and trav(‘ling 
libraries to spend these quiet hours in the satisfying mental exercise 
of reading upon the daily problems of farm life. Books for Ihis 
purpose are supplied mainly by the l)ei)artment of AgrituiK.ure, the 
agricultural colleges, and State libraries, by g]*ang<^s and fiirmers’ 
clubs. 

Reading courses with Uhmrics* 

The establLsliment of farmers’ reading <*<)nrses in Pennsylvania, 
New York, Coiuiecticut, Michigan, and otlier States has been accom- 
panied by the supifiying of books to farmers, luit in most cases these 
books have not been sufficient in numbers'to be called libraries. In 
Connecticut, however, a library of fifty to one. hundred volumes is 
furnished to clubs of ten or more farmers wlio have completed a pre- 
scribed two years’ reading course and received a diploma. The library 
is kept one year by such a club and then forwarded to another 
recently forined club of the same kind. This plan gives a sort of 
post-gi*aduate course, avMcIi promises to be very attractive to farmers 
actually engaged in the business, Avho want to farm according to 
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seientilic x>Pinciples. Prof. L. IT. Bailey, wlio started tlio reading 
courses in New York and has made a study of those of other States, 
said recently of this feature in Connecticut: “The reader often 
receives nioj*c henefit from these libraries than from the two years’ 
preliminary reading.” 

In New York some of tlie books have been sui)plied for the farmers’ 
reading clubs by writing and printing tliem expressly for the time 
and purpose. The plan of work was made with the intention of 
reaching fai'iners who were not ali*eady studying their business in 
books. Simple, short, and easily digested treatises were, therefore, 
desired, and it was found best to i3repare them from the beginning. 
With the same purpose of spreading an interest in scientific agricul- 
ture to the most remote farming districts, societies of children called 
Junior Naturalist Clubs were organized. It \vas felt that in this, as 
in all instruction, the most hopeful efforts w^ould be with the young. 
If the most important facts and the fundamental ininciples of agricub 
tural science could be imparted to the children in rural communities 
generally, a wide advance in farming would be made when these 
children come to work the land. Here, again, leaflets and bulletins 
were specially prepared, and during the season of 1809-1900 great 
progress has been made. At the close of 1000 neaidy 20,000 ehiidren 
were studying in this way. One of these clubs is shown by fig. 1, 
PI. XLI. 

Traveling libraries of agricultural books. 

The traveling library movement originated in 1802 by Melvil Dewey, 
librarian of the New York State Library at Albany, has from the 
start been an especial boon to rural communities, and an effort has 
usually been made by the organizers in the various States where the 
system exists to encourage farmers to read books on farming and 
domestic science. But in some of the early libraries sent out to farm 
neighborlioods in Wisconsin, and probably in oiher States, there was 
not a single book dealing with agricultural topics. The reason was 
that the managers of tlie w'ork believed the books must be entertain- 
ing and attractive, and this opinion was founded on experience. Now, 
however, in several States it is made a point to send at least one book 
on agriculture wdth every library, and many traveling libraries are 
made wj) entirely of w^orks on farming, horticulture, and home mak- 
ing and keeping. 

New York, through the home-education dei)artinent of the Univer- 
sity of the State of New York, offers, among fifty lists of traveling 
libraries, two that are made up entirely of agricultural books. One 
of these lists contains thirty-four volumes and the other sixty. With 
the smaller, some volumes on other subjects may be secured if asked 
for. The agricultural lists are specially recommended to farming 
eominunities. They are loaned under x)roper regulations to existing 
libraries, to granges, farmers’ clubs, and similar organizations. ^ 
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In Wisconsin a list of ‘'good books for the farmer” is now sent 
by the State library commission to rural applicants, and offers are 
made to encourage the use of these books by i irmers and their fam- 
iles. Small i)ami)lilets and leaflets from the T .rtment of Agricul- 
ture and the Wisconsin bulletins have been w.,.x rec^^^'ved, but longer 
and more difficult works have gone slowly. 

In Connecticut a sjiecial list of works on agriculture is sent out by 
the State library commission and are strongly commended to liteuies 
in rural neighborhoods. 

In Illinois the traveling libi’aries (PL XLI, fig. 2) are made an 
adjunct of farmers’ institutes. There are two branches of the library 
w^ork as organized. Cue in charge of A. B. Ilostetter, superintendent 
of the farmers’ institutes, who has general supervision of the other 
branch also, provides books on crops, stock, soils, fertilizers, etc,, 
while the other, under the management of Mrs. Joseph Carter, ]\Irs, 
Emma T. Davenport, and other women interested in farm progress, 
furnishes works on domestic science. The legislature in 1898-09 
apx>roi>riated $15,000 for the farmers’ institute, and a share of this lias 
been set aside for the traveling libraries. The lists of books have 
been made up during the winter of 18.00-1000, and the libraries are 
sent out as fast as proper attention can be given to the ax)piications. 

The Indiana traveling libraries which are sent out by the State 
boinmission offers one book on agriculture iu each of the first twenty 
/ liBtB made up by the commissioners for general reading. There ha*?, 
been considerable demand from Indiana, as from, other States, fer ptib- 
lications of the Department of Agriculture to add to the agricultural 
bool^ furnished by the traveling libraries. 

In Iowa a movement is on foot for the creation of a library commis- 
sion. In the meantime the State librarian is sending out 73 traveling 
libraries, mostly to rural communities. In the first 23 are 41 books on 
. agriculture The number will be increased as the demand warrants* 

, The Pennsylvania library commission, established uuder a law 
: : in 1899, will give careful attention to the claims of agricultural 

to a place in its lists, 

the Michigan law jiassed in 1895 the State librarian sends 
. traveling libraries to every library in the State having over 1,000 
volumes which chooses to associate itself with the State library for 
’ lihe purpose, and some of the books furnished are agiucultural; but 
chief opportunity for farmers to obtain libraries of agrieultural 
with the farmers’ institutes, reading courses^; 
by, Clinton D. Smith, director :Of'. the- 

State-aid ’ agricultural 
private 

read'iug. , . It is' maintai^’;!^,^ 'the ■ 





Fig. 2.— Traveling Agricultural Library used in Connection 
WITH Farmers^ Institutes in Illinois. 






Headquarters of Traveling Agricultural Libraries on the Seaboard Railroad in Virginia, the Carolinas, and Georgia. 
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managed by Mr. John T. Patrick and Mrs. E. B. Heard. Mrs. Heard’s 
work is entirely philanthropic. The libraries (PL XLII) contain 
from 40 to 60 voluineSj largely publications, of the Department of 
Agriculture, and are sent to all important stations along the line of 
the railroad. After remaining thirty days at a jdace they are usually 
exchanged. 

Orange libraries. 


Tlie Patrons of Hnsbandry throughout the United States hare 
always, since their organization thirty years ago, systematically 
encoxiraged the establishment of libraries by the granges, as the sub- 
ordinate lodges of the order are called. In all there are undoubtedly 
several hundred such grange libraries, but many of them have given 
more attention, to general i*eading than to agricultural books. .But 
most of them have received Yearbooks, Farmers’ Bulletins, and other 
popular publications of the Department of Agricultui'e, and also the 
bulletins of the State experiment stations and the reports of State ; 
agricultural and horticultural societies and breeders and dairy asset- 
ciations. In this way they have proved effective in the promotion of, 
•sciehtifie farming, v 


FOR PEEMANBNT LIBRARIES POE FARMERS. - 

' ^ Of .Agriculture promotes and stimulates reading 

Oh agrioultitral topics by farmers themselves to a greater extent than 
any other single agency in the world. It has printed and circulated 
■ janiMially for the past five years on an average 6,000,000 copies of its 
' phWieations. FFearly all of thes^have been sent to farmers directly, 
many of them thiough the instrumentality of Congressmen, to whom, 
Uttder the law, two-thirds of the Farmers’ Bulletins and 94 per 
^nt of the Yearbooks are supplied for distribution among their' 
ieoihstifcuents, in addition, the experiment stations in all of the ,^tateai 
' i»ubli8& bhli^ihk ' on their work which are valuable to the 
directly, andtheSei arc distributed applicants. These 
i 7 .^ believed' 'to 'be: well prepared 'aad 'reliable,- -.and.-'cah 
a low cost. This suggests 'that -peiafi'anent librarieB,; larg 
and United States publications, and hnder the joint thahagei^ 

;,,-:'thG 'State- and federal authorises,' witd- a. system'ojf''lec1xtl^''efi'='8^^fii 
$ ' might be made a very effeeSve iheans o f agricnlinral pr6g^^i;|; 

■^i g puch a movement would liKe received ih a different spMt Jhom thaiw; 

efforts of the agricultural societies a hundred 
f e^htific farmer iS- no longer ridiouled. He is ' observed^ i| 
''often t '-The problem of furnishing 

of becoming soienSfio in their method^ 
already suggested, of bringing the^ ri^h^oksl^ 
light ,Sme.-, , "A large- percentage 'of ,faEin^i|i^||| 
to:get help from 'boolca-U 

'Will h^p:'v^©re;,-tfit.;||^^^^^ 
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get them on the day that a i)iizzlmg question, whetlier of breeding or 
cultivation, presents itself. It does the farmer little good to receive a 
pami>hlet covering certain information months before or after the 
subject has forced itself upon him. Pamphlets are to liim much like 
newspapers — good for a day oul}^. Also it does not meet tlie need for 
him to know that a book can be liad l)y application to the State agri- 
cultural college or the Department of Agriculture at Wasliington. It 
will be too late when it comes, and ho can not keep it till another 
occasion arises, a month, a j^’ear, or ten years later. He must have 
all the information he can carry in his head. The reading circle, 
farmers’ institute, and traveling library will help in this. But also he 
must liave a X3erinanent agricultural libraiy at the nearest practicable 
point. The State and national authorities may combine to furnish 
this, using a recent suggestion of Mr. F. A. Hutchins, of the Wiscon- 
sin library commission, that t own and village libraries should be open 
to tlio. support and the use of the surrounding Canning communities. 
They might go further, and establish in every district school, under 
the control of the directors (trustees) and the teacher, a thoroughly 
good library of standard agricultural books. It would bo an impor- 
tant part of the work of the National Government to keep these collec- 
tions supplied with the results of I’ecent discoveries, so far as available 
for practical application to farm operations. 

Another suggestion for the location and care of such agricultural 
libraries is that they be put in the post office under the supervision of 
the postmaster. The books would then bo in the hands of a federal 
official. The convenience of such an arrangement is manifest when 
it is considered that farmers could send for mail and books at tlio 
same time, and that some one capable of attending to calls w''ould 
always be at hand. 



AGKICILTITRAL EXPERIMENT STATIONS IN THE 
UNITED STATES. 


By A. C. True, Pli. D., 

Dire4^t<)r of the Office of ExpeHment Stations, 

HISTORICAL. 

When the first agricultural societies were formed in this coiiiitiy, 
near the close of the eighteenth century, we find the beginnings of a 
recognition of the desirability of experimental inquiries for the 
advancement of agTiculture. The societj- organized in South Caro- 
lina in 1785 had among its objects the establishment of an experiment 
farm. President Washington, who Avas a member of the first society 
for promoting agriculture oi*ganized in the United States, Avhich was 
formed March 1, 1785, at Philadelifiiia, then the seat of the General 
Government, in pleading for the establishment of a national board 
of agideulture in his annual message to Congress in 1790, saj^s that 
one of the functions of such a board is “^to encourage and assist a 
spirit of discoA^eiy and improvement * * ] 3 y stimulating to 

enterprise and experiment.” The distribution of seeds and plants, 
begun in 1839 through a Congressional appropriation secured b^^^ lion* 
Henry L. Ellsworth, Commissioner of Patents, which afterwards 
resulted in the establishment of the Department of Agriculture, 
was primarily an exiDerimental enterprise with a view to testing the 
adaptation of new varieties of agricultural plants to different parts of 
the country. 

In 1849 the New York Agricultural Society established at Albany a 
chemical laboratory for the analysis of soils, manures, etc., and an 
elaborate examination of maize was made thei’e by Dr. Salisbury. In 
1855 a special agent was employed by the Patent Office ‘^to investi- 
gate and report upon the habits of insects injiiidous and beneficial to 
vegetation, especially those infesting the cotton jilant.” The same 
office also employed a chemist and botanist, began a propagating 
garden, and arranged with the Smithsonian Institution for procuring 
and publishing records of meteorological observations. After the 
establishment of the Department of Agriculture in 1862, as a branch 
of the Government distinct from the Patent Office, the land on which 
its buildings now stand was for several years chiefly used as an experi- 
ment farm. As soon as agricultural colleges were established in this 
country experimental investigations in field and laboratory were 
undertaken, but for a number of years these were carried on with 
small means £tnd for the most part by the voluntary labor of pro- 
fessors outside of their regular duties as instructors. 

1 A 99-^ — 33 513 ; : 
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ESTAELISHJIEXT OP AGEIC'ULTDKAIj COIiLEaES. 

The act establishing an agricultaral college wliieli was passed by 
the legislature of Maryland in 1856 made it a duty of the board of 
trustees of the institution to conduct on the college farm '' a series of 
experiments upon the cultivation of cereal and other plants adapted 
to the latitude and climate of the State.” 

The records of the college show tliat in 1858, immediately after the 
college was located and before building began, field experiments with 
corn, oats, and potatoes, ‘‘to test the relative value of the different 
manures offered for sale in the cities of Baltimore and Washington,” 
were eomntenced on the college farm. This work continued for two 
or three years, but was interrupted by the fuianeial distress which 
soon affected the whole country and by the disturbed condition of the 
State and nation. 

Ill 1870 a scdiool of agriculture and horticulture was established in 
connection witli Harvard College in aecordaiicc with the iirovisions of 
the will of Mr. Benjamin Bussey, of Roxbury, Mass. This school was 
named “The Bussey Institution.” The same year Harvard College 
received from the Massachusetts Society for Promoting Agriculture a 
considerable sum “for the supix)rt of a laboratory and for experi- 
ments in agricultural chemistry to be conducted on the Bussey estate.” 
Investigations were begun in this laboratory in 1871 by P. 11. Storer, 
the professor of agricultural clieinistiy in the Bussey Institution, and 
his assistants, and the first report of their work was made December 3, 
1871, The earliest experiments consisted of field tests of fertilizers 
upon the farm of the institution and chemical analyses of commercial 
fertilizers. A number of bulletins were published, including reports 
of field experiments and investigations on hybridizing plants, the 
composition of feeding stuffs and fertilizers, injurious fungi, and 
physiology. The great fire in Boston in 1872 and the commercial 
crisis of 1873 combined to erii:)ple the institution financially, and for 
a number of years little was done in the way of original inve.stigations. 
Recently, however, the financial status of the institution lias improved, 
and investigations have been undertaken in several lines. Sev^eral 
bulletins have been published within the past three years, among 
which are those on the white pine {Pimis sirohiis)^ basket willow, sys- 
tematic destruction of marmots and other vermin, and chemical sub- 
stances in the trunks of trees. An extensive arboretum of indigenous 
and exotic trees, shrubs, and herbaceous x>lants has been developed 
on the grounds of the institution through a bequest made Harvard 
University in 1872 by James Arnold, of New Bedford, Mass.* 

When the College of Agriculture of the University of California 
was organized it was understood that a part of its work would consist 
of experimental inquiries. In 1870 Prof. E, S. Carr, in an address at 
the State fair, stated that “the University proposes to furnish the 
facilities for all needful experiments; to be the station where tests can 
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be made of whatever claims attention.” The iniiversit}' grounds at 
Berkelej^ were developed with reference to their use for experimental 
X^urposes, and in 1874 a considerable number of varieties of grapes 
and orchard and small fruits w'ere planted, and a barn and two prop- 
agating houses were built. The same year E. W. Hilgard was chosen 
professor of agriculture. Professor Hilgard had previously been 
engaged for a number of years in conducting an agricultural and 
geological surve^^ in Mississippi, in connection with W'hich chemical 
examinations of soils, held experiments, and other agricultural investi- 
gations had been incidentally carried on in accordance wdth a plan 
inaugurated as early as 1857 and afterwards made the basis for the 
liighly successful work of the California experiment station, wdiich 
has been continued under his direction for a quarter of a century. 
‘‘In the winter of 1875-76 the first field ex}3eriments w^ere undertaken 
to determine the effects of deep culture and of the application of vari- 
ous fertilizers. In 1875 tlie laboi'atory branch of the experiment- 
station work w’as inaugurated, the regents making xirovision for the 
exx^enses thereof for tlie first two years, and at the end of this time 
the legislature oxDened the %vay for the continuation and extension of 
the Avork by liberal special appropriations from year to year.” 

After the fund which had been established by the sale of the land 
scrix) donated to Connecticut under the act of Congress of July 2, 1862, 
had been given to the Sheffield Scientific School of Yale College in 
1863, a professor of agriculture was added to the working force of 
that institution. Samuel W. Johnson, M. A., professor of theoretical 
and agricultural chemistry, and William H. Brewer, Ph. D., the pro- 
fessor of agriculture, have for many years taken an active interest in 
all work for the x^romotion of agricultural science in Connecticut and 
elsewhere in the United States. Under their direction experimental 
work for the benefit of agriculture was carried on to a limited extent 
at New Haven more than thirty years ago, and it is doubtless safe to 
say that ‘‘ through the influence of the professors and pupils trained 
in this school, more than to any other single cause, is due the 
recognition of the importance of the establishment of agricultural 
experiment stations, first in Connecticut and subsequently throughout 
the wdxole country.” 

THE FIRST STATE AGRICULTURAL EXPERIMENT STATION, 

In 1872 at a convention of representatives of agricultural colleges 
held in Washington, D. C., in response to a caU issued by the United 
States Commissioner of Agriculture, the question of the establishment 
of experiment stations was discussed, and the report of a committee 
in favor of such institutions was adopted by the convention. On 
December 17, 1873, at the winter meeting of the State board of agri- 
culture at Meriden, Conn., Professor Johnson, of the Sheffield Scien- 
tific School, and Professor Atwater, of Wesleyan University, urged 
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the ostablishiueiit of an agricultural experiment Btatioii in that State 
after tlie European pattern. A committee was appointed to consider 
the expediency of such a movement, and reported two days later that 
it was their “ unanimous opinion that the State of Connecticut ought 
to have an experiment station as good as can he found anywlujre, and 
that tlio legislature of the State ought to furnish the means foi* its 
estahlishment.” .A permanent eonimitteo was then appointed hy tiie 
board t o bring this matter to the attention of the public and tlie legis- 
lature. This committee held meetings in diiferent parts of the Stale, 
and the following winter secured the introduction of a bill for an 
experiment station, which, however, was laid over until the next ses- 
sion of the legislature. Another year of agitation of the matter 
ensued. The i)roJect had many warm and enthusiastic friends, but 
the great mass of the fanners took little interest in the enterprise. 
When it laid become aj^parent that it could not otherwise succeed, 
Mr. Orange Judd offered on his own part $1,000 to begin the under- 
taking, and on the part of the trustees of Wesleyan University, at 
Middletown, the free use of the chemical laboratory in the Orange 
Judd Hall of Natural Science. 

These offers were made on eonclitioii that the legislature slioiild 
appropriate $2,800 per annum for two years for the work of the sta- 
tion. It was thought that if by these means the work of agricultural 
experimentation could actually be begun the usefulness of the enter- 
prise would be so clearly demonstrated that it would speedily receive 
more geiieroxxs and j)ermanent sui^ixort. An act making the appropri- 
ation thus ixroposed was unauimouslj^ l)assed, ‘and approved July 2, 
1875. Early in October of the same year a chemist was on the ground, 
and as soon as practicable two assistants were secured. Professor 
Atwater was made director, and thus the first State agricultural 
experiment station in America was an accomplislied fact. At the 
end of the two years provided for in the original bill tlie statiion xvas 
reorganized under the direct control of the State and permanently 
located in New Haven, where it has since been in successful opera- 
tion, xintil 1882 in the chemical laboratory of the Shelfield Scientific 
School, and thereafter in buildings and on groiuids provided by the 
State in the sxxbxxrbs of the city. 

ESTABLISHMENT OF EXPEEIMENT STATIONS BV STATES AND COLLEGES. 

The success which attended this first attempt to establish an experi- 
ment station in the United States was sufficient to attract the atten- 
tion of advanced agricultxxi’ists throxighoxit the country, and the 
example set hy Connecticut was soon followed in other States. Mareh 
12, 1877, the State of North Carolina established an agricultural 
experiment and fertilizer control station at Chapel Hill in connection 
with the State University in accordance with an act of the legislature 
ei'cating a department of agriculture, immigration, and statistics. 
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The Corriell University experiment station Avas organized in February, 
1870, by the faculty of agTiculture of the university, as a voluntary 
organization. From that time until the passage of the act of Con- 
gress of Mareli 2, 1887, the Avork was carried on by the different pro- 
fessors in such time as could be siiared from other studies. For a 
part of that time the trustees of the uni\^ersity api)ropriated money 
from the university funds to i>ay for the seiwices of an analyst and 
for the purchase of supplies. All the other Avork Avas done Avithout 
compensation. 

The NeAV Jersey State exi)eriment station at N^eAv Brimswick, X. J., 
was established March 18, 1880, by an act of the State legislature and 
connected Avith the scientilic school of Eutgers College. 

Tlie moA'ement greAA^ in favor Avith the people Avith each succeeding 
3 "ear, and in 188G the Committee on Agriculture in reporting the 
Hatch bill to the House of Representatives Avas able to make the fol- 
lowing statements: 

Since 1881 the legislatures of several States have either recognized or reorgan- 
ized the departments of agriculture in the land-grant colleges as ‘‘experiment 
stations,” thus following substantially the course adopted by New Jersey. Such 
stations have been established in Maine, Massachusetts, Ohio, Tennessee, and 
Wisconsin. In three other States (possibly more), without legislative action, the 
college authorities have organized their agricultural work as experiment stations. 
This has been done in California, Missouri, and New York. But in addition to 
the twelve experiment stations specifically designated by that name a A^ery large 
number of the colleges established under the act of 1802 are doing important work 
of a precisely similar kind. Many of them began such work immediately upon 
their establishment, and have since maintained it continuously; others have 
entered upon it more recently. The colleges in Colorado, Indiana, Kansas, Michi- 
gan, and Pennsylvania are carrying on Avhat is strictly experiment-station Avork 
as a part of their ordinary duty. 

ATTEMPT TO ESTABLISH AN EXPERIMENT STATION THROUGH PRIVATE MUNIFICENCE. 

The only attempt in America to establish an agricultural experiment 
station through the munilicenee of one man, deserves recognition in 
this article, although it was short liA^ed. In the year 1876, Mr. Law- 
son Valentine, a philantliropic and public-spirited native of Massa- 
chusetts, conducting a prosperous business in New York City, pur- 
chased a tract of several hundi'ed acres in the township of Cornwall, 
Orange County, N. Y., to which he gave the name of Houghton 
Farm. Soon after, he conceived the idea of establishing at this place 
a series of systematic agricultural experiments. Mr. Valentine natu- 
rally took for his model the work of Lawes and Gilbert at Eothamsted, 
England, but with modifications suited to American conditions. 

In the summer of 1879 Dr. Manly Miles, of Michigan, Avas engaged 
as director of experiments, and during the next eighteen months he 
laid out suitable fields, constructed a system of drainage, and Tis- 
ited the principal stations of Europe for the i)urpose of studying 
plans and methods of inA’'estigation. Early in 1881 the scbexu^ Vas 
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reorganized, and Maj. Ileiuy E. Alvord, of Massacluisetts, was placed 
in charge as general manager, with these iiistruetions from the pro- 
prietor: 

First, conduct the farming operations in accordance with the best known methods 
and under the best possible organization and management, with a view of edu- 
cating and enlightening others by furnishing valuable examples and results in 
practical agriculture. Second, organize and operate a scieiitifio department, 
devoted to agricultural investigation and experiment, to be of the highest order, 
and such as to command the respect, interest, and cooperation of leading scientists 
of this and other conntries. 

Upon this basis Houghton Farm was conducted for about five years. 
The experiment department, with its own organization, assignment of 
real estate, and eciiiipment, was maintained at an expense to the pro- 
l^rietor approaeliiiig $20,000 per annum. The experimental work 
inaugurated was grouped under four heads: (1) Agricultural physics; 
(2) plant growth; (3) diseases of plants; and, (4) animal growtii and 
produetioii. The scheme included four corresponding series of pub- 
lications, issued at irregular hitervals. Papers were published and 
distributed during 1882, 1883, and 1884 in the three series first named. 
The main work consisted of field experiments in growing maize. 
Thirty-six plats of an area of one-fifth acre each were continuously 
cultivated for several years, and the records were i)artly publislied. 
Extensive provisions w^ere made for work in breeding and feeding 
dairy cattle and mutton sheep and in dairy xHuducts, but no pamphlet 
publications were issued on this line. The death of Mr. Valentine in 
1888 put an end to this enterprise. 

ESTABLISHMENT OF EXPERIMENT STATIONS BY CONGRESS. 

The convention of delegates of agricultural colleges which met at 
Washington, D. C., in 1883 discussed and indorsed the project for the 
establishment of stations in connection with the colleges by appi‘o- 
X>riations from the National Treasury, in accordance with the terms 
of a bill already introduced into the House of Eepresentatives I)y C. (L 
Carpenter, of Iowa. Congress, however, was not yet quite ready to 
undertake so large a scientific enterprise in this direction, and the 
bill was not fuit upon its passage. Meanwhile the number of stations 
was steadily increasing, and the interest of practical farmers as well 
as men of science was more and more excited by the reports of the 
results of the experiments which the stations liad completed. On 
July 8, 1885, a convention of agricultural colleges and experiment 
stations met at the Department of Agriculture at Washington City, 
in response to a call issued by Hon. Norman J. Colman, the Commis- 
sioner of Agriculture. Almost the first thing which this convention 
did was to pass a resolution ‘Hhat the condition and progress of 
American agriculture require national aid for investigation and experi- 
mentation in the several States and Territories; and that therefore 
this convention approves the princii)le and general provisions of what 



AGRICULTURAL EXPERIMENT STATIONS, 


519 


is known as tlie Cullen bill of the last Congress, and urges upon the 
next Congress the i>assage of this or a similar act.” (The Cullen bill 
was in its general provisions similar to the bill afterwards passed by 
Congress and now popularly known as the Hatch Act.) So earnest 
was the convention in this matter that it appointed a committee on 
legislation, which was very efficient in securing the passage of the 
amended bill. 

In a later session the convention passed resolutions urging the cre- 
ation of a branch of the Department of Agriculture at 'Washington 
City, which should be a special medium of intercommunication and 
exchange between the colleges and stations, and which should publish 
a periodical bulletin of agricultural progress, containing in a popular 
form the latest results in the progress of agricultural education, inves- 
tigation, and experimentation in this and in all other countries. Pro- 
vision Avas also made for a permanent organization by the appointment 
of a committee to coox3erate wuth the United States Commissioner of 
Agriculture in determining the time of meeting and the business of the 
next coiwention, and in forming a plan for a i)crmanent organization. 

At the next session of Congress the experiment-station enterprise 
Avas again called to the attention of the Ilonse of RepresentatWes by 
the bill Avhich Avas introduced by WHlliam H. Hatch, of Missouri, and 
referred to the Committee on Agriculture. This committee made a 
faA’'orable report March 3, 1886, and nearly a year later the bill Avas 
passed by Congress, and Avas approA'ed by the President March 2, 
1887. 

The Hatch Act provides that $15,000 a year shall be giA'^en ont of 
the funds proceeding from the sale of public lands to each State and 
Territory for the establishment of an agricultural experiment station, 
Avhich must be a department of the land-grant college, except in the 
case of those States wliich had established experiment stations as 
separate institutions X)rior to the i>assage of tlie act. 

The duties of the stations are thus defined: 

Sec, 2. That it shall be the object and duty of said experiment stations to con- 
duct original researches or verify experiments on the physiology of plants and 
animals; the diseases to which they are severally subject, with the remedies for 
the same; the chemical composition of useful plants at their different stages of 
growth; the comparatiA^e advantages of rotative cropping as pursued under a 
varying series of crops; the capacity of new plants or trees for acclimation; the 
analysis of soils and water; th© chemical composition of manures, natural or arti- 
ficial, with experiments designed to test their comparative effects on crops of 
diiTerent kinds; the adaptation and value of grasses and forage plants; the compo- 
sition and digestibility of the different kinds of food for domestic animals; the 
scientific and economic questions involved in the production of butter and cheese; 
and such other researches or experiments bearing directly on the agricultural 
industry of the United States as may in each case be deemed advisable, having due 
regard to the varying conditions and needs of the respective States or Territories. 

Ill order that the funds from the Kational Treasury might be tot 
the most part deAmted to agricultural investigations, only $3j090 ol 
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tlie first year’s appropriation for each station was to be expended for 
buildings, and thereafter only $750 a year could be so expended. 

That the farmers of the conntiy may receive prompt information 
regarding* the work of the stations, it is provided that in addition to 

full and detailed” annual reports of their operations and expendi- 
tures ^"bulletins or rei)ortiS of progress shall be jjublished at said sta- 
tions at least once in three months, one copy of which shall be sent 
to each newspaper in the States or Territories in which they are 
respectively located, and to such individuals actually engaged in 
farming as may request the same and as far as the means of the sta- 
tion will x^crmit.” The franking privilege is also given for the station 
publications. Financial and other reports of the stations are to be 
sent to the Secretaiy of Agriculture and the Secretary of the Treasury, 
but no provision is made for auditing the accounts by officers of the 
United States or for any supervision of their work by the federal 
authorities. It is, however, made the duty of the Secretary of Agri- 
culture “to furnish forms, as far as practicable, for the tabulation of 
results of inve>stigation or experiments; to indicate from time to time 
such lines of inquiry as to him shall seem most important; and, in 
general, to furnish such advice and assistance as will best promote 
the purj^ose of this act.” 

Owing to the failure of Congress to make a specific appropriation 
to meet expenditures under the Hatch Act during the fiscal ymv in 
which it was i)assed, the Treasury Department ruled that no money 
could be paid to the stations during that year. It was therefore 
necessary to wait until the following session of Congress before active 
operations could be begun under the act. Meanwhile the State legis- 
latures, one after another, gave their assent to the provisions of the 
act and designated the institutions which were to receive its benefits. 
Boards of management were organized, working staffs were appointed, 
buildings were located and planned, land was selected for field experi- 
ments, and in general the equipment of the stations was provided for. 
When the appropriation was made by Congress in 1888, it was included 
in the general ax^propriation jict of the Department of Agriculture, 
though the head of that Department was at that time in noway 
responsible for the expenditure of this fund, and this precedent has 
uniformly been followed in succeeding years. 

In 1894 Congress adopted the recommendation of the Seci'etary of 
Agriculture and gave ' this Deimrtment authority to examine the 
expenditures of the stations under the Hatch Act and report on their 
legality. This led to much closer relations between the Department 
and the stations than had hitherto existed. As soon as practicable 
after the passage of this act the required schedules were prepared on 
the basis of those already in use at the stations and distributed. In 
order that the Dex>artment might have accurate and complete infor- 
mation regarding the work and exi^enditures of the stations as the 
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basis for the required reports to Cougress^ it was decided that the sta- 
tions should be regularl}^ visited bj:^ representatives of the Office of 
Experiment Stations, and this has been done each year since. In 
connection with these visits inquiries are made regarding the man- 
agement and work of the stations and their relations to the land-grant 
colleges. Their methods of keeping accounts are also examined. 
Conferences are held with the station officers and members of the gov- 
erning boards, in which not only financial policy, but also lines and 
methods of work are discussed. On the basis of this visitation of the 
stations, together with their financial statements and published reports 
and bulletins, a report on the work and expenditures of the stations 
is annually made to Congress. 

In connection with the examination of the expenditures of the sta- 
tions it became necessary for the Department of Agricultin*e to- define 
its views regarding tlie limitations of the Hatch Act, and this was 
accordingly done in a series of rulings issued March 10, 1806. The 
most important of these were to the effect: (1) That permanent sub- 
stations were contrary to the spirit and intent of that act; (2) that 
land could not be purchased or rented with the Hatch fund; (3) that 
farm operations were permissible only so far as they definitely con- 
stituted a part of agricultural investigaticms or experiments; (4) that 
funds arishig from the sale of farm products or other property in the 
possession of a station, as the result of expenditures of the Hatch 
fund, rightfully belonged to the station, and therefore should be 
expended for station purposes. 

GROWTH OF THE EXPERIMENT STATIONS. 

In 1808 the stations for the first time united in making a collective 
exhibit of the methods and results of their work. This exhibit was 
made in conneetion with the World's Columbian Exposition at Chi- 
cago. The Office of Experiment Stations and the Association of 
American Agricultural Colleges and Exi>eriment Stations acted in 
cooperation in the general management of the exhibit. The then 
Director of the Office of Exi^eriment Stations, Prof. A. W. Harris^ 
represented the Office, and the association was represented by a com- 
mittee, of which Dr. H, P. Armsby, director of the Pennsjdvania State 
College Experiment Station, was chairman. The station work was 
exhibited in nine sections — botany, soilsjfertilizers, crops, horticulture, 
entomology, feeding stuffs, animal nutiition, and dairying. There 
were also botanical, biological, and chemical laboratories, in which 
some of the simpler station operations were carried on by way of 
illustx'ation. The publications of the stations and of the Office of 
Experiment Stations were shown, together with a large number of pho- 
tographs and charts illustrating the buildings, equipment, and work 
of the stations. The exhibit was in general of a popular charact^r>; 
and was installed in the Agricultural Building. In connection 
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tills exhibit a iiopiilar digest of the jmblicntions oC the vstatious was 
made by this Office and published as Bulletin No, 15, entitled Hand- 
book of experiment-station work.” At the same exposition a very 
extensive test of the diffierent breed>s of dairy coWvS was made under 
direction of a committee of station officers. In this t-ost a daily record 
was kept of the food, milk, fat in the milk, and butter or clieese yield 
of each cow. A copy of this record, which comprises aliout 1,000 
large sheets of tabulated matter, has been filed at the Department of 
Agriculture, where it is accessible to students and investigators. 

The growth of the stations as regards their number, resources, jier- 
sonnel, and i^ubiications is shown by the following general statistics 
for the earlier years of their operations under the Hatch Act as com- 
pared with those for the year 1809. In 1888 the 46 stations in 38 
States and one Territory received the national funds, making a total 
appropriation of $585,000. to which must be added about $125,000 
derived from State ai^propriations, fees for fertilizer analyses, sales of 
farm products, etc., and §10,000 appropriated by Congress for the 
Office of Exiieriment Stations. The whole amount used for experi- 
ment-station purposes in the United States in 1888 was therefore about 
$720,000. In 1889 these stations published 45 annual reports and 237 
bulletins. 

Ill 1890, wlien more complete statistics of the stations were pub- 
lished by the Office of Experiment Stations for the first time, it w’as 
stated that the “stations employ 429 persons in the Avork of adminis- 
tration and inquiry. The number of officers engaged in the different 
lines of work is as follows: Directors, 66; chemists, 101; agriculturists, 
63; horticulturists, 47; botanists, 42; entomologists, 33; veterina- 
rians, 19; meteorologists, 11 ; biologists, 4; Adticiilturists, 2; ph 3 ^sicists, 
3; geologist, 1; mycologists, 2; microscoinsts, 4; irrigation engineer, 
1; in charge of substations, 16; secretaries and treasurers, 21; libra- 
rians, 5; clerks, 18. There are also 42 iiersons classified under tlie 
head of iniseelianoous, including sux)erintendents of gai’dens, gi'ounds, 
and buildings; foremen of farms and gardens; apiarists; lierdsmen, 
etc. During 1890 the stations liaA^e published 36 annual ;rex)ort8 and 
225 bulletins. The mailing list of the stations now aggregates about 
340,000 names.” 

. In 1899 agricultural experiment stations were in operation in all the 
States and Territories and in Alaska and Hawaii. In each of tlie 
States of Alabama, Connecticut, New Jersey, and New York a sepa- 
rate station was maintained wholly or in part by State funds, and in 
Louisiana there were three static&s receiving joint support from 
national and State funds. Excluding the branch stations established 
in seA^eral States, the total number of stations in the United States in 
1899 was 56. ' Of these, 52 received the appropriation x)rovided for in 
the act of Congress above mentioned. The total inoomo of the stations 
during 1899 was $1,143,334.93, of Avhich $720,000 was received from 
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the NTatioiial Government, the remainder, $423,334.93, coming from the 
following sources: State governments, $240,300.20; individuals and 
communities, $12,100; fees for analyses of fertilizers, etc.,. $75, 294. 42; 
sales of farm products, $69,312.60; miscellaneous, $26,327.71. In 
addition to this the OfELce of Experiment Stations had an ai^propria- 
tion of $40,000, including $10,000 for the Alaskan investigation. The 
value of additions to eqiiiimient of the stations in 1899 is estimated 
as follows: Buildings, $27,218.64; libraries, $10,796.15; apparatus, 
$16,917.07; farm implements, $10,784.88; live stock, $16,265.95; mis- 
cellaneous, $32,521.93. Total, $104,504.62. The stations emiDloyed 
678 persons in the work of administration and inquiry The number of 
officers engaged in the different lines of work was as follows.: Directors, 
71; chemists, 148; agriculturists, 68; experts in animal husbandry, 9; 
horticulturists, 77; farm foremen, 21; dairymen, 23; hotanists, 52; en- 
tomologists, 48; veterinarians, 26; meteorologists, 17; biologists, 7; 
physicists, 7; geologists, 5; mycologists and bacteriologists, 20; irri- 
gation engineers, 5; in charge of substations, 16; secretaries and 
treasurers, 24; librarians, 9; and clerks, 43. There were also 48 
persons classified under the head of “miscellaneous,” including 
superintendents of gardens, grounds, and buildings; apiarists; herds- 
men, etc. Three hundred and eight station officers do more or less 
teaching in the colleges with which the stations are connected. 

Dux'ing 1899 the stations published 445 annual reports and bul- 
letins. Besides regular reports and bulletins, a number of the stations 
issued press bulletins, which were widely reproduced in the agricul- 
tural and county papers. The mailing list of the stations now aggre- 
gates 523,970 names. Correspondence with farmers and calls upon 
station officers for public addresses at institutes and other meetings 
6£ farmers are more numerous than ever. The station officers con- 
tinue to contribute many articles on special topics to agricultural and 
scientific journals. 

The number of stations has increased from 46 in 1888 to 56 in 1899. 
The annual income of the stations, including the appropriation for 
the Office of Experiment Stations, has risen from about $720,000 in 1888 
to $1,183,000 in 1899. Of this amount, about $125,000 was derived 
from State appropriations, fees for fertilizer analyses, sales of farm 
products, etc., in 1888, and $423,000 in 1899. In 1889, 393 officei*s 
were employed at the stations, while in 1899 their number had 
increased to 678. The stations published 282 annual reports and 
bulletins in 1889, and 445 in 1899. 

The stations are at present conducting a wide range of scientific 
research in the laboratory and plant house and an equally large 
amount of practical experimenting in the field, the orchard, stable, 
and dairy. Practically all the stations are keeping a record bf 
meteorological data, while 10 are making special studies of prblH 
lems relating to meteorological phenomena and climatic conditibii#. 
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Thirty-six stations are at work mvestigatiiig soils, their geology, 
physios, and chemistry, or conducting soil tests with fertilizers or in 
other ways. Twenty-one stations are studying questions relating to 
drainage and seepage or to ixn'igation in the held or greenhouse, and 
with orchard, garden, or farm crops. Thirty-three stations are making 
analyses of commercial and homemade fertilizers or are conducting 
field experiments with fertilizers. At least fifteen stations either 
exercise a fertilizer control in their respective States or make analyses 
on which the control is based. All the stations are studying the more 
important crops, either with regard to their composition, nutritive 
value, methods of manuring and cultivation, and the best varieties 
adapted to individual localities, or with reference to systems of 
rotation. 

Forty-seven stations are investigating the composition of feeding 
stufis, making digestion experiments, conducting feeding experiments 
for milk, beef, mutton, or pork, or studying difierent methods of feeding. 
Twenty-nine stations are investigating subjects relating to dallying, 
including the chemistry and bacteriology of milk, creaming, butter 
making, or the construction and management of creameries. Studies 
on the food and nutrition of man, including the composition and 
digestibility of foods and metabolism, are being conducted at 14 sta? 
tions. Fifty-two stations are doing chemical work and often are 
studying methods of analysis. Botanical studies occupy more or less 
of the attention of 47 stations, including investigations in systematic 
and physiological botany, with special reference to the diseases of 
plants, testing of seeds with reference to their vitality and . purity, 
classification of weeds, and methods for their eradication. Fifty-three 
stations work to a greater or less extent in horticulture, testing varie- 
ties of vegetables, and large and small fruits, and making studies in 
varietal impi'ovement and syuonomy. Several stations have under- 
taken operations in forestry. Thirty-six stations investigate injurious 
insects with reference to their restriction or destruction. Twenty-four 
stations study animal diseases and the methods foi* their prevention 
or cure. At least 5 stations are engaged in bee culture and 8 in 
experiments with poultry. One or more stations have made investi- 
gations on miscellaneous subjects, such as the following: Technology 
of wine, olive oil, and vinegar, preservation of fruits and vegetables, 
the draft of farm implements, road making, the manufacture of beet, 
cane, sorghum, and maple sugar, oj^ster culture, etc. 

At first there was a disposition, especially in the region west of the 
Mississippi River, where the area of the States and Territories is large 
and the population scattered, to divide the Hatch fund and maintain 
substations in different localities. This greatly weakened the effect- 
iveness of the station work and in some cases prevented the establishr 
ment of the stations on a firm basis. During the past few years, 
largely through the efforts of the Office of Experiment Stations, these 
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substations have been generally abolished. In California, Minnesota, 
Texas, Michigan, Ohio, and New Mexico one or more substations are 
maintained with the aid of Slate funds, which are used to supplement 
the national fund, and thus make the extension of the station work 
feasible and successful. 

RELATION OF THE FEDERAL GOVERNMENT TO THE STATIONS. 

The agricultural experiment stations in the United States are State 
institutions, supported in part by funds given by the National Gov- 
ernment to the States to be used for their maintenance. They have 
also received the franking iirivilege under federal authorit}". The 
direct management of the stations is wholly in the hands of State 
officers. The stations, however, sustain certain definite relations to 
different branches of the Federal Government. The appropriations 
called for by the Hateli Act are made by Congress from year to year. 
They come under the' head of annual, rather than permanent, appro- 
priations, Congress having the right to refuse to make them at any 
time. The CoJigressional appropriations for the stations have thus 
far been included in the appropriation acts for the Department of 
Agriculture. After a State or Territory has given its assent to the 
provisions of the Hatch Act and designated the college which is to 
receive its benefits, the money is paid directly from the United States 
Treasury to the treasurer or other officer of the institution with which 
the station is connected, who has been certified to the Treasury as the 
proper person to receive this fund. The payments are made quar- 
terly in advance, as provided by law. 

Regulations governing the use of the franking privilege by the sta- 
tions are made by the Post-Office Department. 

As departments of the colleges receiving the benefits of the land- 
grant act of 18G2, reports of the stations are annually sent to the Sec- 
retary of the Interior, wlio is repi'eseuted in liis I’elations with these 
institutions by the Bureau ot‘ Education. 

The stations have much more intimate relations with the Depart- 
ment of Agriculture than with any other branch of the Federal Gov- 
ernment. Ill its general relations with the stations, as well as in the 
suxiervision of their expenditures under the Hatch Act, the Depart- 
ment is represented by the Office of Experiment Stations, an account 
of which is given below. 

From time to time Congress lias given the Department of Agricul- 
ture funds for special investigations, with the provision that the 
Department shall, as far as pi'acticable, cooperate with the experiment 
stations in carrying on these investigations. Notable instances of 
such appropriations are those for nutrition and irrigation investi- 
gations, which have been in charge of the Office of Experimeht Sta- 
tions, the inquiries conducted by the Office of Public Road Inqutnes^ 
and investigations with forage plants, in charge of the Division of 
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Agrostology, There has been an increasing amount of cooperation 
beween the Dex:)artment and the stations in other ^vays, including 
all the general lines of work in which the scientific Divisions of the 
Dopartnient are engaged. The Department has also afforded to sta- 
tion ofiieei^s the i)rivileges of its laboratories, collections, and Library 
to an increasing extent from year to year. 

THE OFFICE OF EXPERIMENT STATIONS, 

Th <3 Office of Experiment Stations was established as a branch of 
the Department to repi’esent the Secretary of Agriculture in his rela- 
tions with the experiment stations as provided far* by the Hatch Act. 
After the passage of the Morrill Act of 1890 for the further endow- 
ment of the agricultural colleges, this Office was made the depository 
of the financial and statistical reports of these institutions, which are 
annually sent to the Secretary of Agriculture. The Office was thus 
furnished with considerable material upon which to base publications 
regarding the develojiment of education in agriculture in this country. 
This work has since been broadened to include a survey of the insti- 
tutions for agricultural education in foreign countries. More recently 
the Ofiice lias been charged with the supervision of experimental 
investigations in agriculture in Alaska and of special investigations 
oil human nutrition and on irrigation, which are carried on largely 
in cooperation with the agricultural colleges and experiment stations. 

RELATIONS OF THE OFFICE WITH EXPEPwIMENT STATIONS, 

III its general advisory relations Avith the experiment stations in the 
different States and Territories, the Office of Experiment Stations 
endeavors to help the stations in a variety of ways. This work is 
performed partly by personal conferences with station officers and 
X>artly by corresxiondence. It includes such things as advice regard- 
ing the organization and management of the stations, the choice of 
officers, the lines of Avork to be undertaken, the planning, recoiding, 
and execution of sj^ecial lines of work, the nature and form of publi- 
cations, tlie plans for station buildings, the materials, apparatus, and 
literature required for use in connection Avith different kinds of agri- 
ciiltui'al investigation. By its AA^ork in this direction, the Ofiice has 
been enabled to offset, to a certain extent, the cliffieulties in station 
management and A\mrk, especially those arising from frequent changes 
in the governing boards and staffs of the stations, and has secured an 
increasing amount of uniformity in the general policy of station man- 
agement throughout the country. It has, at the same time, been 
clearljT- recognized that each station is an independent State institu- 
tion, for the conduct of which the United States does not assume 
responsibility further than is involved in the rcMitiirements of the 
national law under Avliich the stations are organized and the terms 
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on Avliieli appropriations toward their inaintenanee are made hy C^nx- 
gress year by year. 

The Office has endeavored to maintain a broad and consistent pol- 
icy regarding the general principles on which experiment- station 
management and work should be based, and to aid the individual 
stations in their attempts to adjust these principles to the varying 
needs and conditions of the different States and Territories. It lias 
also sought to promote their cooperation with each other, with the 
different branches of the Department of Agriculture, and with the 
farmers; and as a central agency established for their benefit, it has 
helped to bring them into relations with similar institutions aluoad 
and to i:)romote their interests in matters involving transactions with 
different branches of the United States Government. 

As previously stated, the Office also has supervision of the expendi- 
tures of the stations under the Hatch Act, and annually i>i'^ipares a 
report of the work and expenditures of the stations, which is made to 
the Secretary of Agificultiire for transmission to Congress. This 
report briefly describes the work, income, and expenditures of each 
station, with such criticisms as are deemed desirable, and also 
includes a general statement regarding the condition and progress of 
the station enterprise as a whole during the year. 

The Office collects and catalogues all the ixublieations of the sta- 
tions. This is done partly that it may have the material for its own 
publications and partly to make a permanent libraiy of the station 
ixublications. 

PXJBLICATIOXS OF THE OFFICE. 

The Office of Experiment Stations prejiares a large number of pub- 
lications which are largely based on those of the experiment stations 
in this country and abroad, or are reports of the special investigations 
in charge of the Office. One of the most important of these publica- 
tions is the Experiment Station Record, which is issued in volumes 
of twelve numbers each, and is now in its eleventh volume. It com- 
prises abstracts of the bulletins and annual reports of the stations, 
tixe i)Rl»Iications of the Department of Agriculture, books, journals, 
and miscellaneous publications containing reports of investigations in 
agricultural science in different countries of the world; special articles 
by American and foreign experts in agricultural science; editorials 
on important matters regarding the progress of agricultural educa- 
tion and science, with suggestions of lines of inquiry for the stations, 
and notes on the organization, equipment, and development of institu- 
tions for agricultural education and research at home and abroad. 

Detailed author and subject indexes accompany each volume. This 
journal is sent without charge to institutions for agiicultural educa- 
tion and research in this country and the officers of such institutions, 
to similar institutions in foreign countries, imjxortant libraries, an<| 
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to a select list of scientists and specialists who cooperate with the 
Department by furnishing information, ])y exchanging publications, 
or otherwise. It is also sold by the Superintendent of Documents 
at 10 cents a number, or $1 per volume. 

The technical bulletins of the Office include special reports to Con- 
gress as re^iuired by law, reports of the investigations in charge of 
this Office on the nutrition of man and on irrigation, moiiograidis on 
special subjects based on the work of the experiment stations, bulle- 
tins containing statistics and general information regarding institu- 
tions for agricultural education and research, and tlie proceedings of 
the Association of American Agricultural Colleges and Experiment 
. Stations. 

In 1880 a series of Farmers' Bulletins was begun in this Office with 
a view to making a popular record of the results of work at the 
experiment stations for general distribution among the farmers of 
the country. After the scope of this series was enlarged and it was 
made a general series for the Department, the Office continued to 
prepare, or to obtain from officers of the experiment stations, articles 
of a popular character on different subjects which might properly be 
included in this series. Latterly the Office has restricted these articles 
to subjects connected with the special investigations in its charge and 
resumes of the publications of the experiment stations. The latter are 
grouped together in a subseries entitled “ Exi3eriment station work.” 
This title has been given to Farmers’ Bulletins prepai'ed in this Office, 
in which a number of short articles on different subjects based on the 
publications of the experiment stations are grouped together to form 
single bulletins. As stated in a note inserted in each number of this 
series, “The chief object of these publications is to disseminate 
throughout the country information regarding experiments at the 
diHerent experiment stations, and thus to accinaint our faimiers in a 
general way with the progress of agricultural investigation on its 
practical side.” 

Each article included in the “ Exiierimeut station work ” is signed, by 
the person who ijrepares it. The meaning of technical terms neces- 
sarily used in these articles is explained in an appendix. Illustra- 
tions are used as far as seems desirable. Whenever tlie number of 
these bulletins is sufficiently large to make a volume of convenient 
size an index will be prepared covering the numbers to be included in 
the volume. In this way, as time goes on, it is expected that there 
will be in libraries and in the homes of many farmers a series of 
volumes containing a popular record of the practical results of 
work of the stations. Through this series the farmer in any 
the country is enabled to ascertain the most important practical 
things the stations are accomplishing wherever they may be located. 

The Office also publishes a “ Card index of experiment-station liter- 
ature.” This is a subject index arranged on a decimal system. Each 
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card contains the title of the article, the name of the author, a biblio- 
graphical reference to the experiment->station publication containing 
the article, and also to the Experiment Station Record, and a brief 
al^stract showing the nature and scope of the article. The number of 
cards thus far prepared is 19,000, covering the publications of the sta- 
tions from 1888 to 1897. A set of the index is furnished to each agri- 
cultural college and experiment station in this countiy and to the 
boards or commissioners of agriculture in the several States. The 
index is also sold to subscribers at the rate of 12 per thousand cards, 
and |;1.25 for a set of division cards. Three hundred sets are printed. 

The Office also iirepares a variety of brief documents in the form of 
circulars, schedules, articles for the Yearbook of the Department, etc. 

Prom its organization in 1888 up to January 1, 1900, this Office issued 
811 documents, which may be classified as follows: Experiment Sta- 
tion Record, ll^- volumes, 119 numbers; technical bulletins, 72; Farm- 
ers’ Bulletins, 46; circulars, 43; schedules, separates, etc., 31. In 
1899 the total number of copies of publications of this Office printed 
was 1,200,000, of which 1,000,000 were Farmers’ Bulletins. 

ALASKA EXPERIMENT STATIONS. 

Beginning with 1897, agricultural investigations have been carried 
on in Alaska under the direction of the Office of Experiment Stations. 
These investigations have thus far consisted very largely of an agri- 
cultural survey, with a view to determining the agricultural capabili- 
ties of this region. Definite experiments in growing cei'cals, flax, 
and vegetables have been conducted at several points along the coast. 
During the past year this work has been organized on a more perma- 
nent basis with a view to the establishment of regular experiment 
stations in Alaska. The erection of a headquarters building to con- 
tain offices and laboratories has been begun at Sitka, and land lias 
been cleared for exxierimental purposes at Sitka and Kenai iu Cook 
Inlet. Oats, barley, and wheat have been successfully grown to matu- 
rity at botli, these places, and rye and flax have also been matured at 
Sitka. Definite information has been collated showing that a consid- 
erable variety of vegetables, such as potatoes, cabbages, cauliflower, 
turnips, lettuce, and spiuach may be successfully grown in different 
parts of Alaska, including interior localities. Grasses and forage 
plants grow luxuriantly over large areas in Alaska, and live stock 
has already been kept there to a sufficient extent to warrant the 
belief that a large animal industry may be developed. Three reports 
on the investigations in Alaska have been published. The work in 
Alaska is in immediate charge of Prof. C. G. Georgeson. 

1 A 99—34 * 
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NUTRITION INVESTIGATIONS.^ 

In 1804 Congress made a special appropriation of $10,000 to enable 
the Secretary" of Agriculture to investigate and report upon the nutri- 
tive value of tbe various articles and commodities used for liuinan 
food.” General supervision of this inquiry was assigned to the Ollice 
of Experiment Stations, and Prof. W. O. Atwater was appointed special 
agent in charge of nutrition investigations, with headquarters at Mid- 
dletown, Conn. At the same time Congress authorized the experiment 
stations to conduct investigations on the food of man, and they were 
directed to report x>rogress in their work in this line to the Secretary 
of Agriculture. The investigations, in charge of this Office, have been 
carried on in connection with colleges, experiment stations, and phil- 
anthropic organizations in different parts of the country. Technical 
bulletins containing accounts of investigations on food and nutrition 
of man have been published, as well as Farmers’ Bulletins based on 
such investigations. 

IRRIGATION INVESTIGATIONS.’ 

Ill the appropriation act for the Department of Agriculture for the 
fiscal year ending; June 30, 1899, $10,000 was appropriated by Congress 
for irrigation investigations by the Department of Agriculture, and 
this w^as increased to $35,000 for the current fiscal j^ear. By order of 
the Secretary of Agriculture supervision of this -work was assigned to 
the Dii’eetor of the Office of Experiment Stations. It was decided 
to undertake work in two general lines: (1) The collation and publi- 
cation of information regarding the laws and institutions of the irri- 
gated region in their relation to agriculture, and (2) the xiublieation 
of information regarding the use of irrigation waters in agriculture 
as determined by actual experience of farmers and exf)erimental 
investigations. A headquarters for these investigations has been 
established at Cheyenne, Wyo. They are carried on under the im- 
mediate direction of Prof. Elwood Mead, and as far as practicable 
are made in cooperation with the experiment stations in dilfcrent 
States. Work in this line lias now’' been undertaken in fifteen States 
and Territories. 

RELATIONS OF THE STATIONS WITH ASSOCIATIONS. 

The experiment stations, as well as the colleges with which they are 
connected, are brought together so as to form a national system of 
agiicnltural education and research through the Association of 
American Agricultural Colleges and Experiment Stations. The work 
of this association is carried on by means of conventions comiiosed 
of one delegate apjjointed by each of the land-grant colleges and 
agricultural experiment stations in .the United States, together with 

^ More detailed account of these investigations are given in a separate article in 
this Yearbook.— Ed. 
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delegates represeiitiiig the DepartmeBt of Agriculture, the Office of 
Experiment Stations, and the Bureau of Education of the Depart- 
ment of the Interior. Annual meetings are held in diffieront parts of 
the countiy, at which questions relating to the management and \vork 
of the statioiixS, as well as of the colleges, are discussed in the generjil 
assembly and in a number of sections. 

The proceedings of the association are edited by the chairinan of 
its executive committee and the Director of the Office of Experiment 
Stations and are published by the Department of Agriculture as bul- 
letins of this Office. In the interval between meetings of the associa- 
tion much useful work for the iiromotion of the general interests of 
the agricultural colleges and experiment stations is performed by the 
executive committee and standing and siiecial committees of the asso- 
ciation. The association has done much to establish and strengthen 
the stations and to aid in their administration on a permanent and 
substantial basis. 

The stations arc also largely represented in the associations of Offi- 
cial Agricultural Chemists, Economic Entomologists, and Experiment 
Station ‘Veterinarians, through which the uniformity and efficiency of 
the station work in chemistry, entomology, and veterinary science, 
with special reference to the methods employed, are greatly promoted. 

ORGANIZATION OF THE STATIONS. 

The stations organized under the Hatch Act are by law departments 
of the colleges receiving the benefit of the land-grant act of July 2, 
1862, and of supplementary acts relating to similar colleges established 
in the States which have, been admitted to the Dnion since the passage 
of that act, as ■well as to tliose in the Territories. The Hatch Act, 
however, made an exception in favor of State agricultural exj^eriment 
stations which had been established separate from the land-grant col- 
leges pribr to the passage of the act. In this way State stations are 
maintained in Connecticut, ISTew York, and Ohio, which arc not con- 
nected with colleges and yet receive, in whole or in part, the benefits 
of the Hatch Act. In New Jersey there is a station which is sup- 
ported by State funds as distinct from the station which receives the 
Hatch funds, but both stations are located at the land-grant college 
and have the same director. 

The stations, wffiich are departments of the colleges, are, as a rule, 
under the general management of the governing boards of these insti- 
tutions. The separate State stations have their own governing board s. 
The governing boards of the stations ai’e quite commonly appointed 
by the governor of the State, bitt in a few cases are elected ly'the 
people. In a few instances the State board of agriculture is the govern- 
ing board of the college and station. The more immediate super- 
vision of station affairs is often intrusted to a standing committee of 
the governing boai*d. 
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As a rule, the duties of the goveruing board are confined to deter- 
mining in a general way the policy and lines of work, appointing the 
members of the staif and fixing their terms of office and compensa- 
tion, deciding on the character and extent of expenditures, , and 
approving and auditing the accounts. In some cases, however, the 
governing boards determine and supervise the work and expenditures 
of the station in considerable detail. This was more generally true 
in former years than at present. As the stations have developed, it 
has been found desirable to intrust the planning and execution of 
their work more fully to the director and other expert officers. 

The president of the college with which the station is connected,” as 
a rule, holds the same relation to the station that he does to other 
departments of the college, that is, he is the chief executive officer of 
the institution, including the experiment station, and represents the 
institution before the governing board, of which he is often an ex- 
dfficio member. In a few instances the president has been relieveii 
of all responsibility for the station, its director reporting directly tb 
the governing board. In fourteen States and Territories the president 
of the college is at present also director of the station. ; 

Elsewhere the director is a separate officer, who, in addition to gen- 
eral executive duties connected with the statim, carries on investiga- 
tions in some special lines, or combines teaching in the college with 
his 'vvork for the station. Thus, the station director may at the same 
time be the chemist or agriculturist of the station and the profess(|yr 
, of e^iemistry or agriculture in the college. In some stations the diree- 
! , tor has ten powers and responsibilities in the management of tile 
atailbn. lu other States the planning of the work and even details of 
admmistratmn are largely committed to a coxxncil composed of the 
heads of the different divisions of the station, or these officers and 
some members of the governing board. 

Besides the x>resident of the college and the director, the station 
, staff usually comprises several scientific experts in cliarge of special 
lines of work (as dairying, horticulture, chemistry, entomology, or dis- 
eases of plants and animals) and scientific assistants. The members 
of the staff may be em];)loyed exclusively forexi)eriment-station worki 
but in a large number of instances they combine this with ihstructioh in 
’ the college. In addition to the scientific force there are usually 

employed as foremen of 

cattle, etc., and, clerical assistants, incdhd!iii|/^COnUtan^^ 
typewriters. Women are often employed in' these ^ 

■ Laborers 'are employed' regularly by the, year or'"',, 
as occasion may demand by the day,'“dr''lxour. ■ ' ■ ■ 
nximber of students of the 'colleges' are employed' 

^au the .stations. '''Special experts,, scienti4,bi'::':^^ 

ptker, workers "are 'from, time'; tb'':Mme' employed ',b^^ 
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Fig. 2.” Dairy and Biological Building of New York State Station. 
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Plate XLIV. 





Fig. 2.— Experiment Plats of Pennsylvania Station. 
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In cooperative experiments witli farmers, the station usually fur- 
nishes the plans of -work, and the seeds, fertilizers, fungicides, or other 
materials required by the experimenit, and makes the chemical or other 
examinations of the soils, fertilizers, or crops necessary to determine 
the data or results sought in the experiment. The farmer on his part 
furnishes the land, orchards, labor, etc., most commonly without 
charge to the station. 

EQUIPMENT OF THE STATIONS. 

The stations very generally make use of buildings and land supplied 
by the colleges or by the States. Many of these buildings and farms 
aro used jointly by the college and station. The buildings include 
administration buildings (PL XLIII, fig. 1), libraries, chemical, botan- 
ical, bacteriological, and other laboratories (PL XLIII, fig. 2, and 
PL XLIV, fig. 1); vegetation houses, iusectaries, daiiy buildings 
(Pi. XLIV, fig. 2), barns (PL XLV, fig. 1), silos, piggeries, and poultry 
houses, together with special buildings for particular experiments, 
such as those in sugar making, tobacco curing, and the treatment of 
animal diseases. The stations are generally well equipped with sci- 
entific apparatus, farm implements, and live stock. A portion of the 
station land is commonly laid out in permanent plats for experimental 
purposes (PL XLV, fig. 2). 

LINES OF WORK OF THE STATIONS. • 

Speaking broadly, the work of the. experiment stations in the United 
States corresponds in scope and extent with the complexity of their 
organization. It is therefore difficult to make general statements 
regarding their work which wdll apply to the actual operations of any 
one of the stations. A strict interi>retatiou of the Hatch Act would " 
require that the funds received from the National Government under 
this act shpqld be devoted solely to original investigations and dem- 
: and the publication of their results-.^:.' 

stations have funds, derived/frpm'.the\0^#:^p^ 

■ or. other, sources,, which hiay'be’'Usedvior 

;,yarious,' imes,,"the' compiling of •, information: 
ipiscellaneous purposes connected wi^ the promotion bf airiOpWr&^; 

general way the work of the stations in the United S&teis m 
be grouped under the following heads: (1) Scientifie and practical 

original features;. (2) experiments for the J 
veViflcation or demonstration of the results of original investigations ' 
jpade at the stations or elsewhere; (3) studies of natural agricultural vr 

'(4)" inspection and other control Outlet 
'agriculture;' (S) the dissemination, of 

understood that most of:;tffie-eh|^S^ 
a mixed character.,' Originality 
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be found only in some particular features of an investigation or in 
the adaptation of well-known facts or principles to special conditions. 
In the following outline the investigations of the stations which on 
the whole have most generally contained original features are grouped 
together, though in many eases they might with etiual propriety ho 
classified as demonstration experiments. 

INVESTIGATIONS INVOLVING ORIGINAL FEATURES. 

The investigations of the stations may be classified in a general way 
on the basis of the difierent divisions found in their organisation. 
Thus, it may be said that the investigations of the stations comimise 
studies in physics, chemistry, botany, zoology and especially ento- 
mology, geology, meteorology, agronomy (plant production), horticul- 
ture, forestry, physiology (of man and domestic animals), zootecliiij’- 
(animal industry), veterinary science, agrotechny (agriciilturaT tech- 
nology), including especially dairying, and rural engineering. 

In most of these lines the investigations have included studies with 
reference to the improvement of methods of research, devising of new 
apparatus and appliances, the relation of scientific i^rinciples to the 
science and practice of agriculture, the working out of new x)ractical 
applications on the basis of well-known facts and priuciifies, or the 
solution of sjyecial problems. The statements following may serve 
to indicate in Svhat directions the investigations have chiefly been 
pursued. 

Under the head of physics, considerable attention has been given 
in recent years to studies on soils, especially as regards the methods 
for the physical examination of soils, the movement of soil water, and 
the apparatus required for such investigations. 

In chemistry^ studies with a view to the improvement of methods of 
analysis have ocoui:>ied the attention of a considerable number of sta- 
tions. This work has been done quite largely in connection with the 
Association of Olfieial Agricultural Chemists. It has related chiefly 
to methods of analysis of soils, fei*tilizers, plants, foods, and feeding 
stuffs. They have also, cooperated with this association in determin- 
ing food standards as a basis for the determination of adulteration. 
A number of pieces of special chemical apparatus have heen devised 
at the stations. These have included apparatus adapted to particular 
kinds of investigations or intended to increase the speed or multiply 
the operations of laboratory processes for scientific or practical pur- 
poses and devices for making the chemical examinations required in 
agricultural industries. A veiy large number of anatyses of economic 
plants, foods and feeding stuffs, dairy i:)roducts, fertilizers, and other 
agricultural materials, especially those distinctively American, have 
been made for the first time in the chemical laboratories of the sta- 
tions. A considerable number of purely chemical investigations have 
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been conducted. Chemistry has usually been an adjunct to the inves- 
tigations in the fertilizer requirements of plants, human and animal 
nutrition, and dairying. 

In botany, considerable systematic work has been done, esxjeeially 
in the newer States. New species of useful and injurious plants have 
been discovered and described. Herbaria, showing wdth more or less 
completeness the economic flora of individual States, have been col- 
lected. New light has been thrown on the botanical relations of 
species of economic plants. The botanical work of the stations has, 
liowever, been most largely along the lines of vegetable physiology 
and pathology’- and bacteriology. The studies in vegetable physiology' 
have included investigations of special problems and the devising of 
methods and apparatus for such studies. In vegetable pathology 
much has been done in working out the life histories of fungi inju- 
rious to cultivated plants and in devising methods and apparatus for 
the repression of diseases of plants. The bacteriological work of the 
stations has included the isolation, culture, and description of many 
species of useful and pathogenic bacteria in air, soil, fertilizers, plants, 
foods, feeding stuffs, and other agricultural products, and those 
affecting useful and injurious animals. Methods and apparatus for 
bacteriological investigations have been devised and means for the 
repression of pathogenie bacteria have been worked out. The dis- 
tribution and repression of weeds have been studied by numerous 
station botanists. 

In zoology, by far the most important work of the stations has been 
along the lines of economic entomology. This has included the col- 
lection of large numbers of specimens of insects with a %dew to the 
determination of their economic importance in different I'egions; the 
description of many new species and the working out of their life 
histories in whole or in part; additions to our knowledge of many 
beneficial and injurious insects, including in many cases the comple- 
tion of their life histories ; studies in the breeding of insects, espe- 
cially as a means for their investigation; the discovery or invention 
o/ methods and appliances for the repression of injurious insects; 
and the devising of methods and appliances for the' study of insects. 

In other lines of zoological investigation systematic and other 
studies have been made of injurious mammals (especially gophers 
and rabbits) and useful and injurious birds. There have also been 
special investigations relating to the life history and culture of 
03^sters and the life history of nematodes. 

"Under the head of agronomy (plant production) a large amount of 
work has been done in the introduction of new varieties of crops 
adapted >0 special regions or particular economic puri>oses. Investi- 
gations in the improvement of varieties by selection and by plant 
breeding have been undertaken. Fertilizer and tillage expeiiment^ 
have been conducted, drainage and irrigation problems investigated, 
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and inetliods of liarvesting and storage studied. Some work has also 
been done in studying methods of investigation. 

In horticiilturej the stations have given most attention to testing the 
adaptability of varieties to different regions. In addition to this there 
have been studies of the selection and breeding of horticultural plants 
and the methods of culture, grafting, and pruning. Considerable 
attention has been given to questions relating to the growing of hor- 
ticultural plants under glass. Valuable introductions of new and 
hardy fruits have been made. Native fruits have been studied and 
improved and wild species brought under cultivation. 

Combinations of forcing-house and field methods of culture of a 
number of American garden crops have been introduced. Irrigation 
as a feature of truck gardening and fruit growing in regions of con- 
siderable rainfall has formed a feature of horticultural work at several 
of the experiment stations, and the value of subirrigation in green- 
houses with certain forcing crops thorough^ demonstrated. Fertilizer 
experiments with numerous horticultural crops have thrown much 
ne^v light on the subject of intensive manuring. The utilization of 
fruits (more especially the unmerchantable fruits) in the making of 
jelly, preserves, fruit sirups, and cider has been investigated. Some 
of the stations have given considerable attention to the beautifying 
of home and school grounds by the introduction of ornamental trees, 
shrubs, flowers, etc., not previously grown in their localities. 

In forestry, the work of the stations has been principally confined 
to the testing of different varieties of trees with reference to their 
adaptability to particular regions and problems connected with the 
reforesting of treeless regions. 

In the physiology of man and the domestic animals, the work of 
the stations has been largely along the line of nutrition. The most 
important piece of work in this line has been the devising of a spe- 
cial form of respiration calorimeter at the Storrs experiment station, 
in Connecticut, as described elsewhere. The experiments witli this 
respiration calorimeter already made with men have added important 
data to the knowledge of the laws of nutrition. 

Other studies have had to do with the substituting value of different 
nutrients and the proper combination of nutrients in the diet. Many 
dietary studies have been made with men and animals under different 
conditions and performing different amounts of work in various 
regions of the ITnitecl States. A number of stations have made diges- 
tion expenments with men and animals, and the coefficients of diges- 
tibility for a considerable number of American foods and feeding 
stuffs have been worked out as the result of these experimentet Studies 
of the effect of diff extent feeding stuffs on production of le&n and fat 
meat have been made. In connection with nutrition investigations 
the composition of many American foods and feeding stuffs has been 
learned. The effect of cooking on different foods and the losses 
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during cooking have also received attention. Much time has been 
devoted to the elaboration of experimental methods, the testing of 
methods already known, and the devising of new methods. 

In zooteehny (in the restricted sense of animal production), the work 
of the American stations has principally consisted of feeding experi- 
ments with different kinds of farm animals, in which various com- 
binations of feeding stuffs have been tested with reference to the 
maintenance, growth, or the production of meat or milk. In this way 
the nutritive value of a large number of different kinds of American 
feeding stuffs has been Avorked out, largely on a practical basis*. 
Important studies have been made on the nutritive value of crops of 
recent introduction, or crops which have recently assumed importance. 

Digestion experiments have been conducted with horses, cattle, 
sheep, goats, and pigs. Attemi3ts have been made at several of the 
stations to formulate feeding standards more suitable for American 
conditions than the German standards commonly in use. Tests of 
breeds of different kinds of animals have also been made, sometimes 
on a relatively large scale, and studies of types of animals best 
adapted to particular purposes have in some eases been made. The 
studies in zootechny have, to a considerable extent, b^en connected 
with the investigations in animal physiology. 

In veterinary science, besides studies in bacteriology above referred 
to, investigations regarding the causes, natin'e, and treatment of 
various diseases of domestic animals have been made at the stations. 

Ill agrotechny (agricultural technology), the most important work of 
the American stations has related to dairying. Besides the chemical 
and bacteriological studies of milk and dairy products referred to under 
the head ol chemistry and bacteriology, the stations have made many 
studies relating to the methods of manufacture of dairy products. 

Various kinds of dairy and creamery apparatus have been tested 
to a conmderable extent, and in some cases demonstrations have been 
made of the method of conducting a hygienic dairy and milk route. 
Nearly every step in the handling of milk and in the manufacture of 
blitter and different kinds of cheese has been investigated. In this 
connection they have done considerable work in studying methods of 
investigation and devising special apparatus and appliances for such 
work. 

Other important investigations in* agricultural technology have been 
those in sugar making by the Louisiana station, in the manufacture 
of wine and olive oil by the California station, and of vinegar and 
fruit sirups by the Virginia station. In these investigations the 
devising of new methods of manufacture and special apparatus and 
appliances have received large attention. 

The American stations have as yet given comparativel 3 ^ little atten- 
tion to problems in rural engineering. Studies of the form and con- 
struction of barns, silos, and other farm buildings have been made, as 
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as of the eonstnietioii and heating of greenhouses and the eon- 
strnetion of elieese-ciiring rooms cooled by n.ati™i means. Questions 
relating* to methods of drainage and irrigation have been studied. TI le 
draft of farm yehicles, especially as I’eLated to the comparative inerifs 
of broad and narrow tires, has been tested. A considerable nunjbor 
of practical tests of implements and machinery used on farms or in 
dairying have been made. 

TEEIFIC'ATIOX AND DEaiONSTRATION INVESTIG-ATIONS. 

A considerable share of the work of the American stations has tliiis 
far consisted of the verihcation of the results obtained at tlie stations 
or elsewhere and the demonstration of the inactieal usefulness of 
these results. This work has been partly carried on at the stations, 
ino3*e especially on the farms under their control, and partly by experi- 
ments in diticrent iocalities, largely wdth the cooperation of farmers. 
This demonstration work has included a wide range of subjects along 
most of the lines in which the stations have attempted more original 
investigations. Attention can be called in this general statement only 
to some of the larger entori^rises of this kind in which the stations 
have engaged. Of this character, have been very many of the experi- 
ments with fertilizers, thousands of w^hich have been carried on in the 
States east of the Mississippi River. 

A very large number of practical tests of diteerent field crops and 
horticultural plants have also been made by the stations in coopera- 
tion with the farmers after the stations had determined on a small 
scale the adaptability of these varieties to the regions in which they 
are located. Many of the experiments in the feeding of aipmais and 
in dairying liave been made by the stations for the purpose of con- 
firming the results obtained through previous investigations in this 
country or abroad. Often the chief purpose of these investigations 
has been to convince the farmers that the results wdiich liavo been 
obtained elsewhere w^ere equally apifiicable to their local requirev. 
ments. In a similar way, many investigations along the lines of 
chemistry, botany, entomology, and veterinary science have been 
repeated at the stations, either for the purpose of more firmly estab- 
Hshing the correctness of the results previously obtained or of show- 
ing the farmers that these results could be successfully apifiied in 
practice. Thus, many means for the repression of insect pests and 
the diseases of plants or animals have been tried over and over again 
by the stations and among the farmers until they have become a part 
of regular agricultural practice, at least among the more progressive 
portion of the ^ricuitural community. For purposes of verification 
or demonstration, thousands of cooperative experiments are now 
annually^carried on in the United .States, in which the farmers take 
part under the direction of the stations. 
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STUDIES OP JTATtjRAL AGEICULTURAL COXDITIO>rS AND RESOURCES. 

Closely imitecl witli the demonstration experiments of the stations 
have been tliose studies 'which have primarily had for their object the 
gaining of definite information regarding the natural agricultural 
conditions and resources of the difierent States. Vriiile tlie stations 
were not established for the making of agricultural surveys or the 
collection of agricultural statistics, yet in many cases, especially in 
the newer States and Territories, in the absence of accurate informa- 
tion acquired through other agencies, it has ]3eeii necessary for the 
stations to do more or less v-ork of this character as a preliminary 
to the scientific investigations and practical experiments which it is 
their real business to make. 

In this way the stations have in the past done considerable work 
in the collection of general meteorological data, sometimes in cooper- 
ation with State weather services and the United States Weather 
Bureau. This work has, however, now been given up for the most 
part, and the stations are confining their meteorological obseiwations 
to those taken on their own grounds. In a number of States data 
regarding the geologic formations and soils in different localities have 
been obtained, and in a few States this lias been done with siifBcieut 
thoroughness to enable the station to make a soil map of the whole 
State, or of particular agricultural regions. Studies of the nature of 
the water* supply available for household use, for live stock, or for 
irrigation, have engaged the attention of a number of stations. There 
has been a considerable number of botanical surveys' for llie pur- 
pose of obtaining information regarding the native forage plants 
and fruits of different States, which miglit be utilized for economic 
puri>oses. 

Several stations have done some work on the study of life zones of 
their States and the suitability of varieties of crops to these zones. 
The largest enterprise of the stations which may be said to have 
been essentially a study of the natural agricultural conditions has 
been the determination of the regions in which sugar beets may ]>e 
grown with a sufficiently high percentage of sugar to make it probable 
that tliey might bo utilized in sugar making, provided the economic 
conditions were favorable. This investigation was carried on by the 
stations very largely in cooperation with the Department of Agilculture 
and farmers. Thousands of experiments were made for several 3 "ears, 
covering the entire country, and in this way the capabilities of the 
United States with reference to the growing of sugar beets w^ere (piite 
definitely established. 

The marl and phosphate deposits have been investigated in a 
number of States, with reference to their use for fertilizers where 
conveniently located. 

In several States, legislatures have made special api>ropriatiom to 
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tlie stations for studies of tlie agneultiirai resourees of particular 
sections as yet undeveloped or for overconiing natural obstacles to 
cultivation. 

INSPECTION WORK OP THE STATIONS. 

The experiment stations in thirty-six States and Territories are 
doing moic or less work of inspection, either under special State 
laws or as a voluntary enterprise. The nature and amount of this 
service vanes very greatly in different States. Soinetimes the station 
conducts a complete inspection and control, soinetimes it makes the 
chemical or other examinations on which control is based, and some- 
times it simply makes the examinations and publislies the results for 
the information of the public, no system of control being provided 
by law. The fertilizer inspection and control was the first established 
in this country, is most extensively and thoroughly organized, and is 
most intimately connected with the work of the stations. More 
recentlj" inspection of dairy products and other food^or man has 
been undertaken in a number of States, and the stations have been 
called upon in various wmj^s to promote this work. In some of the 
Eastern States where concentrated feeding stufts are largely used, 
laws for their insiiection by the stations have been enacted within the 
past few years. Inspection for the prevention of diseases of animals 
and plants and the repression of injurious insects (especially the 
diseases and insect pests affecting nursery stock) and weeds has been 
begun in a number of States, Dairy apparatus and Paris green are 
required to be inspected in a few' States, and there has l)een co;jsider- 
able voluntary Inspection of seeds by the stations in different pai;t^ 
of the country. 

The Hatch Act makes no provision for regular inspection w^ork by 
the stations. The steitions supported exclusively by this fund have 
therefore undertaken such work only incidentally with a view to show- 
ing its usefulness. Wherever it has assumed importance and the 
necessity for its regular performance lias been made apparent, the 
States have made provision for its maintenance. Naturally the laws 
and regulations regarding this kind of inspection have varied with 
local requirements and opinions. In recent years there has been an 
increasing tendency toward greater uniformity in the general features 
of inspection law's and regulations. 

DISSEMINATION OF INFORMATION BY THE STATIONS, 

The Hatch Act requires that each station shall publish bulletins or 
reports of progress at least once in three months, and a full and de- 
tailed report of its operations, including a statement of receipts and 
expenditures, once a year. Most of the publications of the stations 
may therefore be divided into two general classes— annual reports 
and bulletins. 

The annual reports of the stations yary greatly as regards the 
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character of their contents, their size, and the number of copies 
I)rinted. In a number of States the annual report is a largo document 
containing a detailed account of the investigations of the station, as 
well as statements regarding its administration and finances. In some 
States it is a brief document containing only short statements regard- 
ing administrative matters, finances, investigations, and publications. 

The bulletins of the stations are of different descriptions and can not 
be definitely separated into classes. Each of the stations has, how- 
ever, a regular series of bulletins, usually numbered consecutively, 
which comprises the greatest part of its publications. These bulle- 
tins contain a great variety of information. Some of them consist 
wholly of compiled matter, some are popular accounts of station inves- 
tigations, and otliers contain quite technical and elaborate descrip- 
tions of their investigations. Some stations have attempted to sepa- 
rate their technical and iiopular bulletins into different series and in 
some cases new series have been begun after the station has been in 
operation a number of years. As a rule, however, the stations issue 
their regular bulletins in a single series. Ilhistrations are quite gen- 
erally used in bulletins, and more attention has been given from year 
to year to improving the general appearance of the bulletins. 

Many of the stations a.nnaally issue more than the four bulletins 
required by the Hatch Act. The bulletins are sent out to mailing 
lists containing from 3,000 to 35,000 addresses in different States, 
the aggregate number of addresses being about half a million. The 
stations endeavor to send their bulletins to all applicants within 
their own States and to satisfy outside demands for them as far as 
their means will allow. Tliis outside demand has, however, grown to 
be so large as already to cause embaiTassment. Each station has a 
considerable number of foreign correspondents to whom the bulletins 
are regularly sent. 

In a number of the States the stations prepare press bulletins, which 
are either resumes regarding the station work or contain information of 
more general character. In cases in ivhich the station receives a large 
number of requests for information on any topic it has been often 
found convenient to have answers distributed through the press rather 
than by correspondence. 

Some of the stations have issued charts and posters illustrating spe- 
cial features of their work. 

Station officers participate to a considerable extent in the meetings 
of farmers known as farmers’ institutes, which are now regularly held 
in forty-three States and Territories, principally during the winter 
months. It is estimated that there are now annually held in the 
United States some two thousand institutes, which are attended by 
about half a million farmers. Through the institutes the stations are 
therefore able to largely supplement their publications by oral expla-: 
nation of their work to large numbers of farmers. Station officers 
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also make a large number of addresses each year before State and 
local agricultural, horticultural, and dairy associations and miscel- 
laneous meetings of farmers. The correspondence carried on by sta- 
tion officers is very large, aggregatiiighundreds of thousands of lette]:s 
annually. A large part of these are replies to inquiries by farmers, 
which cover almost every topic relating to the theory and xiractice of 
agriculture. A considerable number of stations make exhibits of 
their work at State and other agricultural fairs. 

GEKERxiL RESULTS OF THE WORK OF THE STATIONS. 

During the past ten years more than 110,000,000 have been expended 
for the maintenance of agricultural exi>erimeiit stations in the United 
States. Of this sum, about $7,000,000 came from the Federal Gov- 
ernment and $3, '000, 000 from State sources. During that time the 
United States produced agricultural products valued at thirty thou- 
sand million dollars. The maintenance of the stations therefore 
involved the expenditure of $1 for every $3,000 worth of agricultural 
products. Considered in this light the funds used to improve the 
quality and increase the yield of our agricultural products do not 
seem disproportionately large. They are, however, sufficiently large 
to make it very important that the results shall clearlj’’ justify the 
continued expenditure of such great sums for the support of the 
stations. 

Many of the results obtained in experimental inquiries in agriculture 
are of course of such a character that it is difficult, if not impossible, 
to give any exact measure of their value, especially on a financial 
basis. A large share of the work must necessarily give negative 
results, the practical value of which consists in showing the farmer 
the things which he ought not to do. Obviously many of the results 
which have a limited or local value, and which in the aggregate would 
go far toward justirying the mamtenance of the stations, can not even 
be referred to in a siiiiimary statement like this. We shall, however, 
attempt to call attention very briefly to some of the more prominent 
results which the stations have obtained and on which their claims of 
usefulness to our agriculture must depend. 

rXTRODUCTION AND DEVELOPMENT OP AGEIOULTURAL METHODS, CROPS, OR 



Beginning with the work of the stations in which the attempt has 
been made to introduce or develop new methods, crops, or industries, 
we may with good reason assert that the most important general 
result of experiment-station work has been along the line of dairying. 
The working out of practical methods and apparatus for the rapid 
determination of the fat content of milk, most perfectly accomplished 
by the Wisconsin station; the I'esearches regarding Ihe chemistry and 
bacteriology of milk and dairy products, the elaborate investigations 
on cheese making at the ISfew York station, and on the ripening of 
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clieese at the Wisconsin station; the more practical experiments in 
butter making at the loAva station — these and other iiiTestigations at 
the stations, combined *vvith the dissemination of information regard- 
ing the results of work in similar lines abroad, have brought about a 
widesi)read revolution in the business of dairying in this country. 

Closely connected with the improvement of dairying have been tlie 
investigations on nutrition, many of which have been directly made 
witli dairy cattle. These have had to do with the elfects of feeding 
stuifs on the quality of milk and the character of butter or have dealt 
with the economical production of dairy products. The highest x:)oint 
in the work on nutrition has been reached ia the i>erfeeting of meth- 
ods and apparatus by the Connecticut Storrs station in cooperation 
^vith this Department. The respiration calorimeter devised at that 
station, having proved its usefulness in investigations on some of the 
fundamental problems of the nutrition of man, is now being adopted 
by the Pennsylvania station and the Department to use in similar 
investigations with farm animals. Two European governments have 
made liberal appropriations for the constraction of respiration calo- 
rimeters after the plan of the Connecticut appai*atus. 

The Iowa, Maine, Massachusetts, Michigan, Minnesota, New York, 
Pennsylvania, Vermont, Wisconsin, and other stations have also made 
important investigations on the nutrition of dairy and other farm 
animals, which have widely changed the practice of feeding such 
animals. Among such investigations are those relating to the eft’eet 
of the character of the food on the quality of the i)roduct and on the 
proportion of fat and lean meat in steers and pigs; the suitability of 
breeds of animals of different eoiiforma.tion to various purposes; effect 
of shelter and treatment on growth and gain, and the economy of a 
large number of different feeding stuffs, rej^resentlng those generally 
at the disposal of the farmers; the effect of cooking and other meth- 
ods of preparation. One very important result, on account of the 
enormous supply, has been the demonstration of the feeding value of 
corn stover when properly cared for, and the intrinsic feeding value 
of different by-prodnets of wheat. 

Notable instances of the successful introduction of new crops are 
the Manshiiry barley by the Wisconsin station, which has materially 
increased the yield of barley over a wide region, with results worth 
millions of dollars, and the Kafir corn brought in by this Department, 
but introduced to practical use on a large scale by the stations in 
California, Kansas, and Oklahoma, the crop being valued at about 
$6,000,000 in Kansas alone in 1898.“ The Minnesota and Wisconsin 
stations were instrumental in the introduction of rai)e as a forage 
plant for sheep, and it is now grown on thousands of farms in the 
Northwest to the great advantage of the farmer. The hairy vetch, 
introduced by the Mississippi station, has proved of great value to 
that State. • 
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Iinportiint studies on the nutritive value and practical usefulness 
of alfalfa (liicern) by the Colorado, Utah, and other 'Western stations 
have done much to extend the area and enhance the value of that 
crop in the irrigated region, while recent experiments by the NTew 
York and New Jersey stations and a number of stations in the Gulf 
States seem to indicate that it has a wider usefulness in the East than 
has hitherto been supposed. The value of crimson clover as a crop 
for forage and green manuring over a considerable area has been 
shown by the Delaware and other stations. The investigations on 
sugar beets eond noted throughout the country by the stations and 
thivS Department have already had a practical outcome in the success- 
ful establishment of sugar factories in several States, and have shown 
ill a very definite way in what regions this industry has the best 
chance of success. The work of the Louisiana station on methods 
and apparatus for making cane sugar and on the culture of tlie sugar 
cane have been so far successful as to secure for the station the finan- 
cial support of the State Sugar Planters’ Association. 

The staple crops of the country, as maize, wheat, cotton, and 
tobacco, have been the subject of an immense amount of investigation 
touching nearly every idiase of their chemical composition, improve- 
ment by breeding and selection, culture, manuring, harvesting and 
curing or storage. Many of the results have been of direct practical 
value and have materially influenced the methods followed by farmerg^. 
These investigations have also led to a greater diversification of agri- 
culture in many regions. 

The investigations which a number of our stations have made 
regarding the storage of forage crops in silos and the use of silage for 
feeding purposes have been of great importance in connection with 
the development of dairying in this country. These have related to 
the methods of constructing and filling silos, the best time for cutting 
the crops Ao secure the maximum amount of nutrients, bicreasing tlie 
richness of the silage by adding leguminous crops, and the feeding of 
the product. The rcvsults of the investigations on silage have done 
much to promote economy of iiroduction in dairying. The investi- 
gations of the Illinois, Ohio, Indiana, and other stations, which dem- 
onstrated the superiority of shallow over deep cultivation of maize, 
have produced widespread changes in the culture of that crop. 

The stations have performed a very extensive and useful work 
relating to the use of commercial fertilizers. This is a subject of great 
economic importance in almost all the States east of the Mississippi 
River. The investigations of the stations have shown the fertilizer 
requirements of diifierent soils and crops and have led farmers quite 
generally tk) recognize the desirability of a discriminating use of fer- 
tilizers. More recently the stations have shown the feasibility and ; 
.^^eneral advantages of the home mixing of fertilizers by the farmers 
themselves. : 
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III Ihe States west of the Mississippi River the eouservatioii of 
moisture in the soil is an important factor in siiceessfiil agriculture, 
and the stations in that region have done valuable work in showing 
the conditions under which the moisture is largely conserved, and by 
introducing methods of tillage especially adapted to this purxiose. 

The investigations which the California station lias made regarding 
alkali lands liave led to the reclamation of large tracts of land in that 
State, which before were thought to contain alkali in such amounts as 
to make them useless for agricultural purposes. 

Among the horticultural investigations of the stations which have 
given the most important practical results are those relating to the 
introduction of new kinds and varieties of fruits in dilferent localities; 
the increase of hardness and resistance to disease by grafting; the 
culture and management of orchards; the storage of fruits, and the 
heating and subirrigatiou of greenhouses. Those investigations which 
have related especially to the forcing of vegetables in the field and 
under glass have been a considerable factor in the rapid development 
of the business of supplying markets in the United States with a large 
amount of green food at all seasons of the year, even in the States 
farthest Noi’tli. 

The work of the California station with reference to the culture of 
grapes and olives and the jnanufacture of wine and olive oil ha^"e 
proved a great aid to the development of the wine and olive-oil indus- 
tries in that State. 

REMOVAL OP OBSTACLES TO AGBICULTCRAL INDUSTRIES. 

The American stations have done a great work in aiding the farm- 
ers in their contest with the natural enemies to successful agriculture 
and in removing, in whole or in part, obstacles which hinder the prog- 
ress of various agricultural industries. Under this head, the most 
important investigations of the stations have been those relating to 
insect pests and diseases of plants and animals. 

The following examples of work in entomology conducted by the 
stations, which have been of great economic importance, may be 
cited. Much has been done in the development of effective means 
for the repression of such insects as the codling moth, plum eureulio, 
chinch bug, Rocky Mountain locust, Avoolly aphis, cottonworm, cotton 
boll weevil, San Jose scale, forest insects, and insects affecting stored 
gi*ain. Experiments with such insecticides as bisulphid of carbon, 
hydrocyanic-acid gas, petroleum, kerosene emulsion, Paris green,. 
London purple, pyrethium, and hellebore have brought out many 
useful facts regarding the best ways in which to use these matei‘ials 
in combating injurious insects. Much attention has been devoted to 
the sttidy of spraying apparatus, and various improvements in sprayr , 
ing devices have been suggested by the stations, which have co^ei ; : 
into general use. Among the most successful investigations of 
’d ; A oD — ~35 “ ,, 
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stations on plant diseases and their treatment have been those rtdating 
to diseases of potatoes, cotton, cereals, sweet potatoes, beans, aspara- 
gus, celery, i>ears, and grax)es. 

Among* animal diseases, the work of numerous stations on tubercu- 
losis has had widespread practical results. The methods of applica- 
tion and the limitations of the tuberculin test have been thoroughly 
and widely studied. Much attention has been given to the prevention 
of Iiog cholera, using the serum made b}" the Dexiartment of Agricul- 
ture, and also a somewhat different one worked out at the Nebraska 
station, which is believed to reduce the x)ercentage of infection very 
inateriallv. 

Many exx>erimeiits have been made in rendering animals immune to 
Texas fever when taken into the region where it x^revails, for breed- 
ing piirx^oses or for grazing, and in xireventiiig the spread of the dis- 
ease to new regions through the movement of cattle. The source of 
infection of anthrax in Delaware has been traced to the pollution of 
streams with the wash water from morocco tanneries, and much effec- 
tive work has been clone in the repression of this disease in that 
State. 

DEFENSE OF THE FAR.MRE AGAINST FRAUD. 

As Stated elsewhere, the 'stations east of tlie Mississix>i3l River have 
been largely engaged in the control of commercial fertilizers. The 
fertilizer business in this country involves millions of dollars, and 
the stations have largely prevented the sale of fraudulent goods. The 
stations have also done much to expose extravagant claims made for 
commercial fertilizers as comi3ai'ed with farm manures. More recently 
the stations in a number of States have been engaged in the inspec- 
tion of feeding stuffs, dairy x^roducts, and nursery stock for fungous 
diseases and insect i^ests. Besides the i)reventioii of fraud by a regu- 
lar sy.stem of inspection, the stations have also done much useful work 
in this line in other directions. For exami)le, their tests of varieties 
of grain, vegetables, fruits, etc., have often shown farmers how 
extravagant were the claims made foi' new varieties of i)lants. Their 
tests of the purity and vitality of seeds, while not systematically con- 
ducted, have yet done much toward making tlie farmer more careful 
in his purchases of seeds. From time to time the stations have 
exx>osed frauds relating to the sale of cxuack medicine for stock, 
cpeamery construction and ecxuix>ment, dairy products, butter increas- 
ers and preservatives, adulterated foods and feedings stuffs, etc. 

AID TO THE 1»ASSAGE OR ADMINISTEATION OF LAWS FOR THE BENEFIT OF 

AGRICULTURE. 

Tlie exxxn’inient stations, as well as the agricultural colleges, have 
been largely iiistruinental in securing and adniinistering S|ate laws 
for tJio iusx^ection of fertilizers, nursery stock, dairy products, foods 



AGRICULTURAL EXPERIMEOT STATIONS. 547 

and feeding stuffs, creaineiy glassware, and Paris green; and for the 
siipi^ression of plant diseases and injurious insects, Thej" have also 
aided in the passage of laws establishing farmers’ institutes, organiz- 
ing associations for the i3romotioii of agriculture, fixing a milk stand- 
ard, quarantining animals for contagious diseases, regulating the sale 
of oleomargarine and kindred imoduets, determining the ax)portion“ 
meat and measurement of water for irrigation, securing the imi^rove- 
ment of roads, etc, 

EDUCATIOXAI. RESULTS OF STATION’ WORK. 

Broadly streaking, the most Impoi'tant results of the work of the 
American stations during the past quarter of a century, and esiieeially 
during the past decade, have been educational. As we have seen, 
they liave distributed very widely in their own publications a vast 
amount of accurate and valuable information regarding the theoiy 
and practice of agriculture, and have thus directly contributed on a 
large scale to the tecliiiieal education of farmers. As the result of the 
investigations and publications of the stations, the agricultural books 
and the agricultural journals published in this country have been 
largely revolutionized. Instead of depending as formerly almost 
entirely on foreign agricultural literature as the standard for agricul- 
tural theory and practice, wo have now a considerable body of dis- 
tinctively American agricultural literature. If we contrast the mea- 
ger amount of ui> to-date information on matters connected with his 
art which was available to the American fanner ten years ago with 
what we now possess, we will without doubt be eonvinced that as edu- 
cating agencies the exx^erinient stations have been a great success. 
No nation has ever attemi)ted the free dissemination of agricultural 
information in so wide and thorough a way as has the United States, 
and it is believed that the results have justified the large expenditures 
which have been made for this purpose. 

One large result of the educational work of the stations has been 
the general breaking down of the popular conception that agriculture 
is not capable of improvement through systematic and progressive 
researches in its belialf conducted on scientific princii^les. A wide- 
spread belief has been awakened that with the aid of science agricul- 
ture may be so lifted out of the ruts of a dead past that it will be able 
to hold its own amid the growing competitions and complexities of 
modern civilization. Some of the consequences of this new belief are 
likely to be very important and far-reaching. Already the farmer in 
this country is much inclined to demand that theories and assertions 
regarding the practice of his art shall be broiiglit to the test of rigid 
and accurate investigation. Those who have in recent years followed 
up the agricultural press or the farmers’ institutes, testify that articles 
or speeches which simply declare individual oxhnions or indiyidii^I 
experience no longer satisfy the farmer. 



548 YEARBOOK OP THE DEPARTMENT OP AGRICULTURE. 


Whenever new ideavS or theories are brought to the attention of 
the farmer he is very apt to inquire if the experiment stations have 
looked into this matter, or he will at least demand that some sort of 
positive proof shall be pre>sented that it is wise for liim to accept the 
new x)roposition. While there has l3een at times widespread discon- 
tent among the farmers with regard to their eeonomie condition, it 
may also be said that the exjperiment stations have done much toward 
inspiring a feeling of hox)efulness. The stations are not only giving 
the farmer-mucdi information which will enable him to improve his 
praetiee of agriculture, but they are also leading him to a more intelli- 
gent concex)tion of the problems with whicli he lias to deal and of the 
methods he must pursue to successfully^ perfoinn his share in the work 
of the community and hold his rightful place in the Commonwealth, 
As regards tlie stations themselves, we may confidently assert tliat 
their past history gives great assurance of increasing strength and 
efficiency in the future. While they have encountered many difficul- 
ties in their development, and there has necessarily been much cru- 
dity ill their vrork thus far, they have every year secured a better 
equipment and more thoroughly trained officers. With increasing 
resources they have been able to specialize their work more thoroughly 
and to increase its scope. They have succeeded in securing to a 
remarkable extent the confidence of the people for whose benefit they 
were primaxfily established, and have thus had no difficulty in obtain- 
ing financial support from Congress and the State legislatufes. The 
people generally have conie to regard the stations as permanent insti- 
tutions and are convinced oHlig ^e|jilne sjruf their work. They will 
therefore enter upon the twentieth century with bright iii'ospects for 
the development of their researches in scientific thoroughness and 
accuracy and for the securing of larger iiraetieal results. 



SEED SELLING, SEED GROWING, AND SEED TESTING. 

By A. J, Pieters, 

hi Charfje of Pnrp. Seed InrentigationH^ Division (f Botany. 


INTRODUCTION. 

The history of the development of the see<l l)iisiness of the country 
is one of the most interesting chapters in American horticulture. 
From small beginnings in the later colonial period the business has 
grown so that to-day its value is measured by the tens of millions. 
Carried on at tirat in small slxops, wliere a few boxes of seeds shared 
a corner with eodiish or a shelf with calicoes or ])ooks, it has come to 
claim for itself immense warehouses and business establishments 
whose intei'ests extend to every portion of tlie globe. The trade has 
grown with the growth of the country; and its leaders have influenced 
popular taste for good vegetables and line flowers, creating and stlni- 
nlating a demand which only their enterprise could suffice to meet. 

When the Pilgrims landed on the rocky shores of Massachusetts 
they brought with them seeds of the plants they liad cultivated in their 
English and Dutch homes. Their first care was to secure the neces- 
saries of life; corn, barley, and peas were planted and fruit trees set 
out. The earlj^ records of horticulture are almost entirely devoted to 
the discussion of fruits, the introduction of improved varieties of 
apples, pears, and plums occupying a mueli larger share of attention 
than the iinpi‘oveinent of vegetables. The latter were, however, only 
second in importance to indian corn. William Wood gives a list of* 
vegetables grown in New England before 1033, and adds ‘‘whatever 
grows well in England grows as well tliere, many things being better 
and larger.” A century later then^ is a distinct reference to saving 
garden seeds. Justice Dudley, of Massachusetts, wTiting in 1733, 
saiys “ an onion set out for seed would rise to 4 feet 9 inches, and a 
parsnip would reach 8 feet.” Some agricaltural seeds were certainly 
raised, and they formed an article of commerce as early as 1747. In 
Ills interesting book on “Farm husbandry” the Rev. Jared Eliot has 
much to say about clover, and in the first essay published, 1748, lie 
urges the liberal use of seed because an acre of rdover will produce 2 
bushels of seed worth 35 pounds, “Old Tenor.” ^ That clover seed was 

^ The colonial currency was of three values, and was known as ‘♦Old Tenor,” 
“Middle Tenor,” and “New Tenor;” the “Old Tenor” was below par, but the: ; 
rates varied in different colonies. 

■ . * . ' ■ ■ 
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not abiindaiit, however, is shown hy the high price and the fa,ct tliat 
in 1773 James Yaiix, at Peimsjdvania, imported some from Enghiiid, 
])ecaiise it was difficult to get in America. In 1787 Vaux, in a paper 
before tlie Philadelphia Society for the Promotion of Agriculture, 
advocated a l)ounty on clover seed in order to eneoiirage its use by 
reducing the price. 

SEED SELLING*. 

DEAUEFwS PREVIOUS TO THE COMMENCEMENT OP THE PRESENT CENTURY. 

The first record of seedjs for sale that the writer has been able to 
find is in the Newport, R. I., Mercury of 1703, where Nathaniel 
Bird, a book dealer, advertised garden seeds just arrived from Lon- 
don. Connecticut-grown onion seeds early acquired more than a 
local reputation. In 1764 Gideon Welles, “on the Point,’’ announced 
in the Newport Mercury that he had some choice Coiincctieut onion 
seed for sale. Other advertisements ran through the following years, 
among them one by Charles Dunbar, gardener. We get some idea of 
the jirices of seeds from Dunbar’s advertisement of 1767, where the 
following are given: Peas and beans, 30 shillings ^ per quart; Stras- 
burgh onions and orange carrots, 2o shillings per ounce; early cab- 
bage, 40 shillings per ounce, and “colli flower,” 6 pounds per ounce. 
An N. B. informs ns that “said Dunbar has to sell a great Amriety of 
flower seeds.” 

In New York City hemp and flax seeds were advertised for sale at 
least as early as 17G5 and garden seeds in 1776. In that j^ear Samuel 
Deall, a dealer in general merchandise on Broad street, ox)posite the 
end of Weaver street, kept “a general assortment of seeds,” many of 
Avhieh he names, including red cloA^er, grass, and ‘SSaiutfoine” for 
imxDrovement of land. 

In the Ncav Hampshire Gazette field seeds were advertised as early 
* as 176G and garden seeds in 1770. Bat Boston was the chief city for 
the sale of garden seeds, as it was the coniine rcial center of tlio time. 
In the Boston Gazette of 1767 six out of twenty-six advertisers ^vere 
dealers in seeds. Some of these did not advertise other goods, but it 
is doubtful wliether tliey were seed dealers exclusively. In the si)ring, 
Avlien these adverti^sements ax)p8ared, the ti'ade in, seeds was iirobably 
more important than any other branch of tlieir business. Some of 
these dropped out and others appeared in later years, but several 
^ ^Ydrtis^l regularl}^ each year until 1773.® William Davidson, the 
; in Star Lane, offered in 1768 seeds pf 56 varieties 

. of V6^ and herbs, and of one flower, the carnation. Some of 

/ t ihe currency had fallen so low that in 17o9 it required 2,300 pounds 

100 pounds sterling; these conditions were only beginnip^tp 

to the writer there is 'a break here, the next na,nibef bei'u'g' 
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liis jirices were as follows: Lettuce, 3 to 4 pence i>er ounce; caLbage, 

0 pence to a shilling per ounce; caulifiovrer, 3 shillings x^er ounce; 
carnation, 4 shillings per ounce. Most of the other vegetable and 
herb seeds ranged from 2 x)ence to a shilling per ounce; x>eas, Early 
Golden IIotsi)ur and Early Charlton, were worth 24 shillings the 
bushel or 10 pence per quart. Davidson dealt in seeds wholesale 
and retail for cash. 

The war of independence, interrupting as it did the regular chan- 
nels of trade, interfered with the importation of seeds, and the few 
garden seeds offered during this time were either imported from Hol- 
land or were talcen from x>rlze ships. Immediately after the. war there 
was a revival of the trade in seeds, and in 1784 John Adams, Susanna 
Renkin, and Susanna Martin all advertised seeds just imx>orted from 
London. These advertisements, however, soon after ceased, and in 
1700 John Adams advertised for the last time in the Boston Gazette. 
It is not to be supposed that the absence of advertisements indicates 
the total cessation of the trade in seeds. This either flowed in other 
channels or the traders lost enterprise. But with the advertising 
habit well formed as it was prior to 1770, the total absence of adver- 
tisements of seeds for sale eei’tainly indicates an unhealthy condition 
of the trade. 

In Philadelphia and Hew York seeds wore but little advertised, 
whatever the trade may have been. In Philadelidiia in 1772 Peteliah 
Webster sold clover and duck grass seed, and in 1775 James Long- 
head made known to the public that he kept ‘‘a quantity of the 
largest kind of collj^-flower seed, found on trial to be extraordinary 
good.” In 1775 David Keid, who stjded himself “ Gardener and seeds- 
man,” advertised seeds for sale at his stall at the courthouse, and in 
1781 purchasers were advised that flower seeds and seeds for the 
kitchen garden, “imported from Holland, can be procured next door 
to General Philiii de Haas, in Third street, near Race street,” 

During the remaining years of the eighteenth centur^^ the papers 
contained few advertisements of seeds, and we can trace no connection 
between dealers of pre-Revolixtionary times and those of the ojieiiing 
years of the nineteenth century. It is not probable, however, that 
thei’e was a time when seeds could not be bought in anj’* of the largo 
towns. The people were fond of gardening, the population was rap- 
idly increasing, and there is no reason to suppose that the demand for- 
garden seeds was less than before the war. This demand was doubtless 
jiartly supplied by the market gardeners, one of whom, David Lan- 
dreth, established himself in Philadelxfliia in 1784, and engaged in 
the market gardening, nursery, and seed-growing business. The last 
was at firvSt of small imiiortanee, and for many years the nursery 
occupied most of his attention. Seeds were almost entirely imported, 
and American gardeners had yet to learn that seeds could be as 
grown here as in England. In spite of this, liowever, the seed business 
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seems to have increased in importance nntil, in 1848, David jjan- 
dretli, Jr., sold the nursery and became exelnsiyely a seed grower and 
mercliant. 

THE TRADE DURING THE FIRST HALF OF THE CENTURY. 

One of the first seedsmen of the present century was Bernard 
M’Mahoii, gardener, seedsman, and author, wlio in 1800 opened a 
seed store in Philadelphia. Fortunately, we have a description of his 
store, which tlirows light on the condition of the trade at that time; 

His store was in Second street, below Market, on the east side. Many must still 
be alive who recollect its bulk window, ornamented with tulip-glasses, a large 
pumpkin, and a basket or two of bulbous roots. Behind the counter officiated 
Mrs. M ’Mahon, with some considerable Irish accent, but a most amiable and 
excellent disposition, and withal an able saleswoman, 

Mr. M'Mahon was also much in the store, putting up seeds for transmission to 
all parts of this country and Europe, writing his book, or attending to his corre- 
spondence, and in one corner was a shelf containing a few botanical or gardening 
books, for which there was then a very small demand; another contained a few 
garden implements, such as knives and trimming scissors, a barrel of pease, and a 
bag of seedling potatoes, an onion receptacle, and a few chairs, and the room partly 
lined with drawers containing seeds, constitnted the apparent stock in trade of 
what was one of the greatest seed stores then known in the Union, and where was 
transacted a considerable business for that day.^ 

Ill the fall of 1805, Grant Thorburn began to sell seeds in New York, 
and subsequently built up a substantial business. During the next 
quarter century seed stores were opened in Baltimore, Boston, and 
Charleston, S. C., as well as in Philadelphia and New York, and there 
was a considerable trade in Shakers’ seeds. These Shakers’ seeds were 
popular as early as 1818. They were sold l.)y regular dealers, and were 
peddled about tlie country in the Shakers’ wagons. The population 
of the ITnited States had increased from a little more than three mil- 
lions of whites in 1700 to ten and a half millions in 1880. In 1700 this 
population was praeti(^ally confined to a narrow strip aloiig the Atlan- 
tie seaboard. Forty years later it Jiad overfiowed into tlie lucli val- 
leys beyond the mountains. 

To meet the growing demand f<n* vegetables and flowers, these ten 
and a half millions required more than three and a. half times as many 
seedvS as were used in 1790. Dealers established themselves in tlie 
principal cities and crossed the Alleghenies in the rear of the wave 
pi settlement that swept into the Ohio Valley. The large cities became 
^nferis of distribi^^ for the suiTOiinding country, but the trade 
rematoed essentially local, though the larger Iiouses did a wholesale 
btiJ^ihOBS and sixpxMied countrjT* dealers with their stocks, put .ux) IR 
packets for the retail trade. But transportation was slow and expen- 
sive, and the modern development of the postal service was as yet 

seed sold in Ohio at this time was 
: Mr, Parsons Gorham, a grecet and seed dealer in 

V American GaMener's Oj^enda^, eleven * 



SEED BELLIKG, SEED GROWING, AND SEEU TESTING. 553 

Cincinnati between iSHT and ISill, seldom carried a stock ot more lliaii 
50 bushels of grass seed; and when, in 18:31, S. C. Parkhin*st opened 
a seed store, lie sold in one year not more than GOO bushels of timothy 
and elove.r seed, while before the end of ten years his trade had 
increased to 0,000 bushels. »Seed houses were opened in Mobile and 
NeAV Orleans, and in 1814 William W. Plant began the sale of farm 
tools and seeds in St. Louis. 

While most of the trade between 18:20 and 1850 was local or whole- 
sale to country dealers, a change took place with the advent of the 
locomotive. The larger houses reached out for wider fields, made 
accessible by the railways, and new firms sprang iij) in every city of 
considerable size. Locomotives were unknown in the United States 
before 1829 and were scarcely xisod before 18:32. At the end of 1835 
there were 1,098 miles of railway in the United States; in 1850 the 
total mileage was 9,021, and in ISGO it was 30,635. 

This rapid increase in the railways not only opened up a vast and 
flourishing country, but facilitated transportation in the East and 
made possible the immense development of the mail trade. The mails 
brought the seedsman to every door; a letter brouglit a catalogue, and 
a few cents paid the postage on an order of seeds. The changes in 
the rates of postage and the regulations of the post office Imve at times 
helped or embarrassed the trade; hut, though cheap postage has 
stimulated, liiglier rates have never checked the growth of the business. 

DEVELOPJIKNT OF THE SEED CATALOGUE. 

Along with the reaching out for trade beyond the limits of the home 
city came first the increasing size and prominence of the catalogue, 
and soon after a more attractive method of advertising. Seed cata- 
logues were offered at least as early as 1805, but these were mere lists 
and were not intended for general distribution. For forty years most 
of them remained essentially price lists, and xvere offered only as an 
afterthought in an advertisement. Grant Thorhurirs catalogue is, 
so far as the writer knows, the only one issued in pamphlet form as 
early as 1823, In 1825 his little book of about 1 by 7 inches in size 
contained 87 i>ages. Besides the ustial retail price list, there was a 
wholesale list, and catalogues of bulbs, of flowering plants, and of 
tools. Brief directions for planting were given, and there were some 
longer articles on the culture of special grasses. 

Shortly before the civil war the catalogue became more prominent. 
It was increased in size and issued in pamphlet form. The varieties 
offered were more or less carefully described, cultural directions were 
given, and an almanac and calendar of gardening operations was a 
frCqhent and prominent feature. . A few illustrations appeared before 
1867, but after that date their .immber steadily increased, and before 
1870 colored plates were introduced. 

There have been changes in the advertisements in some resects 
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BimiUli* to aiul iii others quite different from those which have taken 
I)laee in the catalogue. The old advertisements contained long lists 
of varieties, with prices, and differed little in type and style from tlie 
body of tlie paper, thoiigli sometimes more striking headlim\s were 
used. Gradually the advertisement was decreased in size, but was 
made more striking to the eye, and the announcemeiit of the now 
catalogue occupied a i)rominent place. About 1870 the advertise- 
ments began to be more fully illustrated with cuts of those vegetables 
and flowers to which special attention was called. From this time 
on the style of advertising changed rapidly, always tending toward 
larger headlines, more illustrations, and such devices of the printer’s 
art as would most surely catch and liold the reader’s attention. 

The early garden calendars were designed largely for distribution 
by the country dealers, who bought the seeds at wholesale. There 
was as yet but little direct contact with the distant consumer, as the 
mail trade was in its infancy. But with the increase of the postal 
facilities dealers began to depend more upon their catalogues. The 
offer to send calalognes free became a prominent part of a seed adver- 
tisement, and every effort was made to render the catalogue attractive. 
Year by year the illustrations increased in number and quality^ and 
pages of useful information gave it some title to rank as a garden 
guide. 

Kovelties were not so numerous twenty years ago, and they did 
not i^eceive the prominence the modern catalogue accords them. 
Before 1880 a si')eeial place iu the seed catalogue was not generally 
given to novelties. Some firms gave prominence to new varieties, 
but many of the leading houses either ignored them or simply added 
to their regular list such as they found worthy. To-day, however, 
there is not an important catalogue but gives more or less space to 
novelties, and the descriptions of these are frequently printed on 
tinted paper or made attractive by devices of the printer’s art. Some 
varieties remain iu the novelty’ pages of one catalogue or another for 
years, and not infrequently a novelty- will reach the ago of two or 
three years in the catalogue of the same firm. Seedsmen are on tlie 
alert for novelties; they are the moneymakers, and, besides, every 
really good introduction extends the reputation of the introducers. 
Many of the new varieties droi) out after a year or two, being found 
wanting in some important particular and unable to make head 
against the old favorites; but others have intrinsic merit, and it is by 
the, addition of these that our horticulture is enriched. The success 
of a noyelty may be said to depend largely upon the introducers, since 
firms endeavor to place only approved sorts in their novelty 
they are sometimes mistaken,' the varieties 
'likely to possess 'm'einf than those' heralded 
of impossible qualities and overburdened with 
h prof nsion of adjectives. 
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The modern catalogue is the seedsman’s agent. It tells the pro- 
spective customer of the business it rejjresentSj setting fortli in an 
attractive manner the superior merits of the seeds it oilers. It must 
not only attract the eye, but must appeal to the judgment and to the 
imagination of the buyer. But tlie catalogue is more than the seeds- 
man’s agent — it is a text-book of hortieultniv. Millions of these illus- 
trated catalogues find their wa}" every year into rural homes. They 
are studied and compared, and much of the amateur gardener’s knowl- 
edge of varieties is obtained from the seed catalogues. It is lilglily 
important, therefore, that the catalogue should be honest; it is perhaps 
too much to ask that it be conservative. The pictures sliould be as hon- 
est as the text, since the good effects of an accurate description mu}’ be 
ruined by an exaggerated illustration. Nor would honesty in text and 
figure exclude the proper praise of meritorious varieties; on the con- 
trary, figures that are clearly not overdrawn and descriptions at once 
terse and eomx>lete will do more than the extravagant use of adjectives 
to inspire confidence, both in the qualities of the variety and in the 
seedsman’s knowledge of tliem. Fortunately, most of our large houses 
do not seriously transgress in this matter; ])nt there are some that do, 
and many irresponsible firms seem to think tliat they can make up in 
printer’s ink what they lack in experience and reliability. 

It would doubtless be difficult to say how many well-edited cata- 
logues are published in the United States. Seedsmen would naturally 
differ in their judgment. In good catalogues two things are accom- 
plished — the varieties are carefully de.scribed and so arranged tlnat 
the purchaser can readily find what he wants. These catalogues 
describe in a few words the essential characteristics of the varieties, 
and in many cases these are grouped, as with cabbages, into first or 
early, second or summer, and late or autumn sorts; or with lettuce, as 
heading or not heading, and Cos varieties, for forcing or outdoor cul- 
ture, and spring and summer varieties. This grouping is of great 
assistance to purchasers tinfamiliar with the varieties described, help- 
ing them to select the sorts best suited to their location and needs. 

Naturally, many more varieties are offered than are desirable in one 
garden. Some of these would be better left out, but they are popular 
in certain places and m list be offered to hold that trade. Others, again, 
do better in one section of the country than in another, while a third 
class are merely synonyms of other varieties also catalogued. It is 
the aim of every careful seedsman to weed the synonyms out of his 
catalogue as much as may be; but with the present total lack of sys- 
tem in horticultural nomenclature it is difficult to arrive at perfection 
in this matter. So long as anyone can change a name and thus make 
new varieties from old ones, or can add his name to that of an estab- 
lished variety, a large number of synonyms must be exi>8cted, nor can 
the student of horticulture ever be sure that varieties of the 
name are alike. It is also true that seedsmen often feel comjmlled tn 
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list names they know to be synonyms because the variety is known 
and called for Tinder that name. It would be betterj however, to list 
the variety under its proper name and add the synonym if necessary, 

A tendency in modern catalogue making that promises well fortlie 
future is the increase in the use of half-tone illustrations. Many of 
the leading catalogues are adopting this method of illustrating, and 
in some it has become a feature. The older woodcuts, as well as many 
of tlie exaggerated illustrations of to-day, have lost their power to 
charm and to deceive. The iTublic wishes to know as nearly as possi- 
ble what the seed will produce under favorable conditions; it is tlio 
real, not the ideal, that is wanted. The seedsman may strive for the 
latter in breeding up his variety, but .while this ideal is still unreal- 
ized he should hold his imagination in check when deciding on the 
illustrations for his catalogue. 

Summing ui^ catalogue making, a vnriter a few years ago said: 

The work of compilation on the modem catalogue is thorough and exhaustive, 
calling for vast knowledge of every branch of trade and an intimate acquaintance 
with a fluctuating mai'ket. The arrangement for a thorough supply of the stock 
to he advertised, the ability called into play to gauge what all his rivals are going 
to push and the prices they will charge, marshaling order out of chaos, writing 
and telegraphing to every corner of the globo, watching the work on the illustra- 
tions, and scores of minor matters to be regulated , call into play faculties of supe- 
rior order, and make many a man old before Ins time from the tension on the 
system in the getting out of the great annual catalogue.^ 

THE GROWTH OP SEED HOUSES. 

The seed trade Ixas changed quite as much as has the catalogue. 
The barrel of peas has grown to hundreds of bags, and the few thou- 
sand of packets to millions. The large modern seed stores, whether 
devoted to the local or to the mail trade, are models of convenience 
and of system. In most of them fanning mills of tlie monitor or clip- 
per type are constantly employed in cleaning and grading seeds, and 
from the cellar to tlie mailing room everything is so arranged that 
orders may be filled with accuracy and dispatcli. Duidiig tlie late 
summer and early fall the force is employed in addressing envelopes 
for catalogues and in j^aeketing seeds in readiness for the bi^ly 
months. In the order books there is an entry for every post office in 
every State, no matter whether an order has ever been received from 
that office or not. 

Thirty years ago one hundred letters a day was considered a large 
bh^ihhss; to-day some houses receive over six thousand letters a day 
during the busy season. Firms that twenty years ago employed only 
one or two clerks now employ a hundred during the winter months. 
Throughout the West the seed business has flourished; a Wisconsin 

per cent in the last 
of a Western firm now ■ has between' 
I:;'.' 

^ Exchange, 'March, 
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THE EXPORT TRADE. 

That the growth of the trade during the century has been great 
scarcely needs emphasizing, but it is difficult to secure figures show- 
ing the rate of increase. Only a few seed houses antedate the civil 
war, and the great majority are of recent origin; the statistics of 
exports date from ISoo and no separate records of imports of seeds 
were kept before 1873. Clover and grass seeds, especially timothy, 
have always taken the lead in the seed exi)ort trade, and until recent 
years garden seeds have not been a considerable factor in the total 
values. In 1825 some 10,000 bushels of clover seed were exx3orted to 
England within a few months. How' long this trade had existed we 
do not know. From 1855 to 18G4 there is no record of any seeds 
exx>orted excex^t clover, but the value of exx>orts increased from 
$13,570 in 1855 to $2,185,700 in 1863, the war ax^x^arently having no 
effect on the trade. The total value of the clover seed exx^orted duiv 
ing this x)eriod aggregated $5,393,003. During the decade ending 
with 1880 clover seed Avas not separately entered except in the last 
year, but the total exports of seeds amounted xliiring that x)criod to 
$20,739,277. The aggregate was increased by more than $3,000,000 
before the end of 1890. From 1891 to 1898 there has been a slight 
reduction in the average annual value of seed exx^orts and also in the 
amount of clover and timothy seed sent abroad. 

SEED GEOAVING. 

Before the beginning of tlie century only three seed farms had been 
established in the ITnited States, though for many years seeds Avere 
grown by farmers and market gardeners. Home-grown clover and 
grass seeds, flax, hemp, and Connecticut onion seeds were on the 
market during colonial times, but the impression i>revaiied that gar- 
den seeds could not be successfully grown in America, and for the 
first sixty years of this century almost all the vegetable and flower 
seeds Averc imx><>rted. It Avas natural that cloA^er and grass seeds of 
American origin should be offered earlier than garden seeds. The 
former grew freely throughout the colonies and produced seed in 
abundance, Avhile it required sx)ecial skill and care to raise good gar- 
den seeds. Eliot, in 1747, asid Spurrier, in 1793, both refer to elovei*- 
seed and grass-seed crops, and describe methods of liarAJ^esting and 
cleaning. Nicholson, in the Fanners’ Assistant, 1814, describes most 
of the grasses used to-day, and says that they seed freely. Flaxseed 
was an article of export at an early day, and a considerable quantity 
of clover seed was sent to England in the early years of the century. 

ESTABLISHMENT OP SEED FARMS. 

The present development of garden-seed growing began Avhen David 
Landreth established a small seed farm at Philadeli^hia in 1784. At' 
first but a few acres were cultivated, and these were mostly occupied 
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by the nursery- Ah the business grew, more land was added, until in 
ISGO, some GOO acres were under cultivation near Philadelphia alone. 
The Shakers, who came to America in 1774, began growing seeds at 
Alouut Lebanon, X. Y. , twenty years later. During the first quarter of 
the nineteenth century their seeds were inoi'o i)OXDular than any others, 
and outside of the large tow'iis they supplied almost the entire demand. 
The well-known probity of these people and the excellent culture of 
their farms gave their seeds a wide reputation. Their wagons w'ent 
from village to village, and they also sold on commission at 25 per 
cent, taking hack the seeds that remained unsold. In 1.839 the 
Shaker colony at Tyringhain, Mass. , devoted 4 or 5 acres to the culti- 
vation of garden, medicinal, and herb seeds, and their annual sales 
sometimes amounted to more than §3,(X)0. A seed farm was established 
at Entield, X. II. , in 1705, one in Connecticut between 1810 and 1820, 
and three more before 1830. Other seed farms existed for a sliort 
time, but were abandoned. The Clairmont seed gardens near Balti- 
more, Md., supplied some of the dealers of that city about 1851 ^nd 
probably earlier. At a still earlier day there was a seed gat'den in 
Xew Jersey, on which Grant Thorburii spent his fortune between 1808 
and 1813. Tiiorburn failed and temi)orari]y retired from the seed 
business. Of the other seed farms in existeneo in 1890, thirteen were 
established between 1830 and 1840; fifteen be hveen 1840 and 1850, and 
nineteen during the following decade. 

EAPID INCREASE IX SEED UBOWIXO DUUIXO THE LAST FORTY YEARS. 

The opening of the civil war found the country still largely depend- 
ent upon imported garden seeds. The heav^y taxes and the premium 
on gold raised the prices of all imported seeds to such an extent that 
the dealers began to look anxiously for a home supply. During the 
first year of the war the trade in seeds fell off, prices were high, and 
seeds scarce. This condition stimulated home production, and as 
many seed farms were established between 1860 and 1870 as during 
the thirty years before the war. It was found that many vegetable 
seeds oould be grown as well in this country as abroad, and that all 
kinds, for which the edimate and soil were suitable, were much more 
safely gro'ivn under the eye of the dealer. Growers also became more 
expert, and market gardeners found that they could get as good seeds 
from the seedsman as they could save themselves, and at less than 
one-half the cost. The seed grower secured a critical and profitable 
trade, and the market gardener found a reliable source of supply for 
his Hmds, This critical trade and the constant demand for better 
varieties stimulated the seed grower to do his best work, ^eeds of 
the standard varieties were more carefully grown and new sorts, ear- 
lier, larger, or of better quality made their appearance every year. 
But it was by demanding reliable seeds rather than new varieties 
that the market-garden trade exercised the best influence upon the 
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seedsiDiin. To a man who expended annually ^100 to ^«300 pci* acre 
for labor and fertilizers, it was of the utmost importance that his seed 
should produce exactly what he expected, and he well knew tliat it 
was not economy to buy cheap seeds. Ilis valuable trade, when 
secured, was retained only by vsupplying seeds oL' the liighcst <inality 
regardless of cost. 

Since the close of the war the business of seed growing has rapidly 
increased. Notwithstanding some importers of seeds declared in 
1867 that American seed growing was a myth, there were at that time 
more than 2,000 acres de%"oted to raising vegetable and flower seeds. 
In 1878, Mr. J. J. H. Gregory estimated the total area devoted to 
growing garden seeds at about 7,000 acres. Of these, 3,000 in the 
State of New York x)rodueed peas and beans; 250 acres, other vege- 
table seeds; and 50 acres, flower seeds. The remainder was distrib- 
uted as follows: Michigan and northern Illinois, 1,600 acre.s; Penn- 
sylvania and New Jersey, 1,000 acres; Massachusetts, Rhode Island, 
and Connecticut, 1 ,000 acres. The acreage for California is not given, 
but seed grovdngin that State was then practically confined to lettuce 
and onion seed, and the industry had been established for only about 
three years. Of the kinds of seeds which were sold in the United 
States, Mr. Gregory said : 

More or less of half the varieties are import^. Of mangel-wurzel, about; all; 
ruta-baga, about nine- tenths; spinach, about nine- tenths; cauliflower, nearly all; 
lettuce, about half; carrots, about half; eggplant, about half; parsnip, about 
one-third; radish, about all. * * ^ It is the general belief of American seeds- 
men that foreign-grown radish seed is larger and better than home-grown. Pars- 
ley seed is largely imported. Brussels sprouts, broccoli, chicory, endive, kohl- 
rabi, and Swiss chard are almost wholly imported, asls salsify, to a large extent. 
Of celery, the finest varieties are grown in this country in the .vicinity of our large 
cities. Of cucumbers, but a few, and those of the fancy-frame sorts, are imported. 
Of peas, most of the hard sorts are home-grown, and probably rather more than 
half of what are called the softer or wiinkied varieties. The Dutch or rough-leaved 
turnip seeds are all home-grown. Of cabbage seed, but few varieties are imported, 
and these are confined almost wholly to a few early sorts. Onion seed is almost 
entirely an American crop. ^ 

Besides the above, the seeds of beans, corn, squashes, tomatoes, 
and melons of all kinds were home-grown. 

In 1878 seed growing was in its infancy in California. Seeds had 
been raised here and there since 1851, but the systematic development 
of the industry began in 1875, when R. W. Wilson planted 50 acres 
to beets, onions, lettuce, and carrots for seed purposes. Prom this 
beginning the business has grown to enormous proportions. A single 
firm of growers devotes annually some 2,000 acres to seed crops, and 
many other growers in California, Oregon, and Washington have 
built lip a creditable business. Onion and lettuce are staple seed 

^ Gregory, J. J. H. : Culture of Vegetable Seeds, in the Rex^ort of .the Connectiout 
Board of Agriculture, 1878, p, 110. 
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crops, while carrot, celery, leek, endive, kale, koiil-rabi, parsnip, and 
X>arsley are all grown by California seed growers.” In Washington 
cabbage and cauliflower seed is grown, and, although Puget Sound 
' cauliflower seed does not yet enjoy the reputation of the Danish, fur- 
ther w'ork may demonstrate that good seed can be produced in that 
region. PL XL VI shows a field of onions in California, and the 
metliCKl of thrashing the seed. 

Tlie census of- 1890 showed that there were in the LTnited States 596 
seed farms, containing 169,850 acres, of which 96, 567^ were actually 
producing seed crops. Of these farms, 200 were established between 
* 1880 and 1890, and it is safe to say that a large ];)roportion of the 180 
farms unaccounted for were also established during that decade. If 
this is true, about oiie-half of the seed farms existing in 1890 had 
originated since 3Ir. Gregory estim*ated, twelve years before, that in 
the United States 7,000 acres were devoted to garden seeds. But the 
census returns do not show the total number of acres actually devoted 


to giviwing seeds. 

Seedsmen have for years grown most of their seeds on the contract 
system, contracting with farmers in cliflerent xiarts of the country to 
grow the seeds to which their soil and climate are best suited. Many 
of these men grow only one or two varieties, and in 1890 they made 
no returns “to the Census Office. It is impossible to say how many 
acres are thus used for seed production, but many firms secure almost 
their entire supply in this “way; In 1802 a grower stated that one firm 
had that year eontracted for the product of 13,000 acres of vegetable 
, ■■ .seeds. ' ‘ ■ 

It is x>robable that Gregory’s estimate in 1878 is too low ; but even if 
It is doubled, it is still evident that during the ten years following 1880 
seed growing increased out of all proportion to the increase in popu^ 
lation. This overproduction ^vas severely felt by growers everywhere. 
Before 1883 seed growing was very profitable, but since that date com- 
petitrion has been so keen and the demand for elieap seed so great that 
, the profits have been much reduced. The financial panic of 1893 was 
felt by seedsmen as well as by those- in other lines of business, but the 
trade is now rapidly recovering from that crisis. 

, The production of seed is, however, still inereasipg. Mr. C. L. 
Allen, a gocnl authority, estimates that 100,000 acres ari^how annually 
devoted to peas and half as many to beans. In 1878 we imported 
half our wrinkled sorts; now we supply shortages abroad and import 
;;',;':only'm ease of failure of the crop. 


THE OROWIKG OP FLOWER SEEDS, 

i' • ' . ' , I ."''..I,' 

Flower seeds are extensively grown in California Edward 
IfoWIckBbnin 1807 said: . 

floors, have been .grown for seed;' in a great assortment pf 

' while .ah' kinds'fionrish, ftere iS',®o mhch hand work; and' clbjsa'kppiiic^ ' 

that wp' havO' not ■■been 'i0fhle;’to Europe. '. 
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Plate XLVI. 



Fig. 2— Thrashing Onion Seed in California. 





Fig. 2 —Field of Prima Donna Sweet Peas in California. 
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on most things. Sweet peas, nasturtiums, cosmos, Yerbeiias, petunias, and asters 
are quite successfuliy grown, and the seed trade now looks to California for most 
of the sweet peas and a great nasturtiums. 

Southern California has several very prominent growers of fine double petunias 
and other plants. The rapid advance of the California sweet-pea seed in pox>U' 
larity is most marvelous. A beginning was made in this line in a moderate way 
about 1885, when there were not over a dozen varieties listed. At first about a 
quarter of an acre was grown; now one grower alone has grown from 150 to 200 
acres of them each year for the past five years, and there are no less than 125 
varieties in his complete list. This grower has introduced more than 20 varieties 
of great merit in the last three years, among them the famous I’ace of “ Cupids.’^ 
So important a factor have the California sweet-pea growers become to the seed 
trade that some dealers come from the East annually to inspect the growing 
crops and to hunt for novelties in the sweet-pea line.^ 

Some flower-seed growers devote themselves largely to the produc- 
tion of new varieties. The seeds of these bring a better j^rofit than 
those of the eoniinon sorts, which can be more cheapl}^ grown in 
Europe. 

In the Eastern United States flower seeds have been grown to some 
extent for at least fifty years. In 1849 James Vick began to grow 
flower seeds in New York State, and during the sixties flower seeds 
were groivn in New Jersey, Pennsylvania, New York, and in New 
England. The amount raised was, however, never more than a small 
portion of that needed for the trade, and the greater x^art of the 
flower seeds sold was imported from Europe. This condition exists 
to-day. Flower seeds are grown in a number of i>laees tlu'oughout 
the United States, but ‘only a small x^ortiOn of the trade is supplied 
with home-grown seed. Outside of California, limited amounts of 
flower seeds are grown, the princix)al kinds being asters, xddox, 
petunia, verbena, portulaca, zinnia, balsam, hollyhock, pansies, sweet 
peas, begonias, coleus, and some greenhouse x>lants. PL XLYII 
shows fields of poppies and sweet x>eas grown for seed in Santa Clara 
Cdunty, Cal. 

SECTIONS AND CONDITIONS FOR PROFITABLE SEED GROWING. 

The United States raises practically all its beans, and most of 
its cabbage, the best being grown on Long Island, while the cheaper 
trade is supplied from abroad, or from sections of this country where- 
the seed can be grown cheaxiiy. Carrot seed is largely grown, some of 
it in California, but the best is imx)orted or grown in New England., 
The latter costs the most, though many dealers claim there is no dif- 
ference in quality; but Mr. Allen thinks otherwise. He says: ‘‘Tests, 
frequently made show conclusively that a larger yield of carrots can 
be obtained from Rhode Island and Connecticut grown seed than from, 
the best imported.’^ All corn, celery, lettuce, onion, melon, tomato,, 
pepper, squash, and pumpkin seeds used in the United States are 
home-grown. All the cucumber seed except that of the Prenehfc 
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California Vegetables, 1897. 
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varieties is produced liei’C, as is nearly all tlie ejjgplant and kale and a 
great deal of the beet seed. Sugar-beet seed is grown to a limited 
extent, and, with the further development of the manufacture of beet 
sugar, it will become an important industrj\ The best Brussels 
sprouts seed is grown here, most of the okra, and a great deal of the 
paraley, mustard, and spinach. Radish is grown to some extent, espe- 
cially about Philadelphia, but many dealers do not consider American 
seed, at least of the small early sorts, equal to the best imported. Many j 
other k inds are raised in a small way, but growers can not compete with 
the cheaper imported seed. There is, unfortunately, a great demand 
for cheap seeds, and low grades of many sorts can be imported more prof- 
itably than they can be produced by the American grower. Garden 
seeds are grown in most of the Iforthern and Western States and a 
few in the South. Many kinds are largely produced in certain favor- 
able sections, as beans in New York State; cabbage on Long Island; 
peas in Canada, Michigan, and Wisconsin; vino seeds in Nebraska; 
and onion, lettuce, and sweet peas in California. 

The value of a locality for seed growing depends upon favorable 
soil and climatic conditions and upon the supply of cheap labor at 
harvest time. Lack of labor often prevents the profitable culture of 
seed in places where conditions of soil and climate are favorable. The 
best onion seed is produced in Michigan and Connecticut, but for the 
general trade these seeds can not compete in price with the California 
product. 

In general it is the practice of the seed trade to grow plants for seed 
purposes where the product attains the greatest degree of perfection. 
Seedsmen know where to look for their best seed as well as for the 
cheap grades, and when they have a discriminating trade they do not 
handle seed of questionable pedigree. Certain localities are specially 
adapted to certain varieties; onion seed grown in Southport, Conn., 
tends to produce round bulbs, while that giwvn at Wethersfield, in the 
^me State, produces flat ones. A seedsman, besides being a thorough 
agriculturist, must know the character and wants of every variety. 

Fifty years ago there were few seedsmen who understood varieties. 
To-day the seedsmen are variety experts, and note with accuracy 
differences so minute as to escape those not trained in' their school. 
A shade of color in a sweet pea, the crumpling of a lettuce leaf, a 
slight difference in the shape of a bean or pea pod, all these are noted 
in field and the plants saved or discarded as they conform to or 
dieparfc from the type. 

: If anything is wanted, it is a greater fixedness of type. The tend- 
ency is tbwwd the production of new varieties rather than the fixa- 
tion and improvement of e.xisting types. This results in unstable 
characters and in the speedy “running out” of varieties, whether by 
improvement or deterioration. . 




Fig. 1.— Field of Silverskin Onions on Bloomsdale Farm, Philadelphia, Pa. 



Fig. 2.—PR1ZE Head Lettuce, Grown on Department of Agriculture Trial 
Grounds: The Plant at the Left from Carelessly Grown Seed, the one at 
THE Right from Properly Grown Seed. 
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. GEOUPS OF SEED PLANTS. 

To the seed grower plants fall into two groups — annuals and bien- 
nials; the former being such as produce a seed crop the same season 
that the seed is planted, while the biennials must be kept over winter 
and produce a crop about fifteen months after sowing. To the latter 
class belong cabbage, onion, turnip, carrot, parsnip, beet, winter 
radish, etc. In many respects these xn‘esent greater difficulty to 
the gi'ower, because the chances of failure are much increased. The 
crop may succumb the first season to any of the dangers always 
besetting plants; the plants or roots may spoil in the trenches or cel- 
lars during the winter, while if these dangers are safely x)assecl it is 
still possible for the seed crop to bo blighted at the eleventh hour. 
Onions may promise a bonntiful crop till within a few days of harvest 
and then suddenly fail. Cabbage may be carried safely through the 
winter only to he finally ruined by an insect attack. Even in annuals 
the chance of loss is greater than any the market gardener encounters, 
the plants being longer on the ground and exposed to attack from 
more points than when the crop is marketed in the green state. 

An additional source of loss is the destruction of plants not true to 
type. When seeds are carefully grown the fields are rogued so that 
only plants shelving the characteristics of the variety are left; the 
remainder, no matter how good they may otherwise be, are discarded. 
This is a source of loss, and when seeds are grown cheaply it is 
avoided by i)ermitting every plant to i^roduce seed. The j^oorest 
plants, as they come nearest the wild type, will usually yield the 
most seed, but these seeds wull in turn x^roduce plants that will dis- 
appoint the most careless gardener. Plate XLYIII, fig. 2, shows at 
the left a lettuce plant raised from carelessly grown seed, and at the 
right the same variety, Prize Head, from properly growm seed. Such 
illustrations could be shown for nearly all vegetables, and the finer 
the strain the greater the deterioration wffien the seed is imx)roperly 
grown. 

All good seedsmen grow a si>ecial grade called “stock seod.^’ This 
is kex)t solely for their owm use and is sent out to their different grow- 
ers to x>lant for the regular crop. This “stock seed” is grown and 
saved with unusual care. Every precaution is taken to keep the 
variety pure, and the selections are made with extreme rigidity. 
Only the best plants are used and the destruction of so large a x^or- 
tion of the crop makes the stock seed too expensive for general sale. 
To absolutely prevent mixture the plants for stock seed are often 
grown in the middle of a large field of the same variety intended for 
crop purposes. This prevents the bees from bringing foreign pollen 
to the selected plants, and insures purity of stock. The mixing of 
vaideties is something the seed grower has always to guard against 
To prevent this only on© variety is comnionly grown on a farmj and 
care is taken to see that a near neighbor is not growing ano#^'; 
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variety of tlie same species. When only small quantities of seed are 
raised", a block of the variety is frequently planted in the midst of a 
eornheld, 

HARVESTING. 

Iliirvesting operations must be carried on with great skill and 
care. Seed crops are usually cut when about two-thirds of the >seed 
is ripe. If left longer there is great loss from the rattling out of the 
ripest seed. The seed stalks are cut with a sickle and laid on large 
canvas sheets. The four corners of these are then drawn together 
and the bundles carted to the barns. Here the seed stalks are laid 
on scaffolds to dry, after which the seed is thrashed out. The flail is 
tlie implement still most largely used in this work,, though there are 
various special machines in use. On the large farms of one Califor- 
nia firm all seeds except onion are thrashed with a flail. Seeds sur- 
rounded with pulpy flesli need special treatment. Tomatoes, cucum- 
bers, and melons are first crushed in a press, or the seeds and x)ulp 
removed witli a scraper. The entire mass, consisting of seeds and 
pulp, is then allowed to ferment until the pulp is rotten. The mass 
is then washed, the pulp rises, and is thrown out, while the seeds 
sink and are drawn olf and the light seeds I’emoved with a fan. The 
casks of fermenting idu1x> must be carefully watched, for if the proc- 
ess goes too far serious injury to the seed may result. 

agricultural seeds. 

Many years before the growing of garden seeds had become impor- 
tant the farmers of this country had ceased to depend upon Europe 
for their supply of farm seeds. Some of the staples even became 
articles of export at an earl}' day, and enough was grown of nearly all 
sorts to meet the home demand. As agriculture advanced the use of 
clover and grasses became more common, and the home sui)X)ly of seed 
from being unequal to the home demand, not only met the increase, 
but began to be exported to England, and in 1841 a few bushels of 
clover seed were sent from Cleveland, Ohio, to Canada. 

For many years the United States has produced enormous quanti- 
ties of clover and grass seeds, and exi)orts have in some years amounted 
to millions of dollars- The imports of grass seeds are confined to the 
so-called fancy gi*asses, which can be more cheaply gathered in Europe 
than here, and to cheaj) clover and grass-seed screenings. The latter 
are imported to mix with higher grades, and thus lower the cost to the 
seller. During the last few years a great deal of awnless brome-grass 
seed has also been imported, but this is now grown in the Northwest, 
and before long we shall be independent of the foreign supply. There 
is scarcely a region in the United States in which some of our agri- 
cultural seeds can not be grown, but their profitable production is 
generally confined to more or less well-defined localities, depending 
upon favorable climatic and soil conditions. 
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Red clover is grown throughout the NTorthern and Central Stales, 
but mainly in the country tributary to Toledo, Ohio, vsiiicli is the 
great clover-seed market. The culture of the seed is, however, 
extending westward, and the time may be not far distant when Chi- 
cago will take first rank as a clover-seed center. Timothy seed can 
be grown wherever red clover fiourishes, but its principal area lies 
farther west, some counties in Iowa being the largest timothy-producing 
sections in the world. Orchard grass, redtop, Kentucky blue grass, 
meadow fescue, and the millets are grown in several of the Middle 
and Western States, but the areas of i)roductioii frequently shift. 
Hundreds of tons of alfalfa seed are raised in Utah, and the teosinte 
grown in Florida more than supplies the home demand. With few 
exceptions these seeds are raised by the general farmer as a part of his 
regular eroj). Their production on regular seed farms has been 
attempted, but did not prove profitable, the prices that were satisfac- 
tory when the seed was raised as a secondaiy crop not proving siifii- 
eient to meet the expenses of special production. 

Unfortunately, clovei* and the standard grass seeds have become 
objects of speculation on the produce exchanges of the great cities. 
This causes fluctuations in price entirely independent of the legiti- 
mate supply and demand and frequently interferes with sales abroad, 
buyers not being willing to invest while the market remains unsteady. 

IMPROVEMENT IN HARVESTING AND CLEANING GRASS AND CLOVER SEEDS. 

Ill harvesting and cleaning grass and clover seeds there has been 
great improvement. Kot onlj have the harvester and the liorserake 
taken the place of hand labor, but the machinery for cleaning the seed 
has attained a much greater degree of perfection than was thought 
possible even twent}’ -five years ago. The evolution of the clover hnller 
has been gradual, and has progressed step by step toward its pres- 
ent condition. In the early years of the century the seed was sepa- 
rated from the heads with a flail or bj^ treading the straw with horses. 
Later, milling machines were invented or sometimes regular flour mills 
were slightly modified and used for hulling the clover seed. In the 
American Farmer of 1821 Caleb Kirk described a mill for cleaning 
clover seed. This was made somewhat like a flour mill, but the stones 
were not allowed to touch. The miller received a toll of one-tenth 
for his work, and the mills could turn out under the most favorable 
conditions about 10 or 12 bushels of seed in a day. Several of these 
mills were established about the country, but many farmers still pre- 
ferred to tread out the seed with horses, partly to save the toll and 
partly because the milled seed, not being so clean, brought a slightly 
lower xjrice. ■ 

Another machine, invented by John Bolton, of Warren, Herkimer 
County, N. Y., would clean 1 bushel per hour when run by water 
power. It could be built for $30 or $40. Some time before 1831 
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Thomas D, BiiiTall, of Geneva, N. Y., invented a machine that was 
a long step toward the present liuller. It was constructed with a 
ejlinder armed with thin triangular iron teeth, revolving over a bed 
of perforated sheet tin. Below the cylinder was a fan, which blew 
ont'the ehah: and light seed. The clover heads were first freed from 
the straw and were then fed on to the cylinder. This maelune when 
run by water power cleaned from 2 to 3 bushels of seed xier hour. A 
full deseri] 3 tion was published in the American Faimer of 1831. 

Other machines were also in use up to 1855, but they did not have 
huller and fan combined. In 1855 a combined clover huller was exhib- 
ited at the Kew York State fair in Buffalo. The present combined 
clover thrasher, liuller, and cleaner is too well known to need any 
description. There has been a steady advance toward perfection, 
until to-day the clover is put in at one end of the machine and clean 
seed runs out at the other. There are several makes differing more 
in detail than in iirineiple, and all aiming at the same result — to clean 
the most seed in the shortest time and at the least expense. 

The mills in use during the twenties hulled from 10 to 12 bushels 
a day under the most favorable conditions, and the seed had to bo 
recleaned before marketing. To-day a good machine will clean as 
many bushels in an hour. 

There has been even a greater change in the methods of cleaning 
Kentucky blue-grass seed than in the case of clover. In 1814 John 
Nicolson, in the Farmers’ Assistant, said of this grass: *^It yields 
plenty of seed, but this is difficult to sow on account of their filaments 
causing them to adhere to each other. To remedy this, it is recom- 
mended to put them in newly slacked lime, to separate them, and then 
to be rubbed in dry sand.” In antebellum days slaves were employed 
to rub the grass between their hands, which -were protected witli old 
boot legs, and as late as twenty-five years ago the seed was rubbed 
by hand through wire cloth. It was possible by this means for one 
man to clean from 15 to 20 bushels per day. Now, with the improved 
patented machinery, one man can clean 100 bushels a day, and the 
machinery when run by a 60-horse power engine has a capacity of 600 
bushels per day. 

THE PROGRESS IN VARIETIES. 

Vegetable seech. 

Anyone studying the modern seed catalogue -with its bewildering 
number of varieties may almost wish for the simplicity of the early 
daj’s of this century, when a dozen varieties of any one kind was a long 
list. Davidson in 1768 offered 57 varieties of vegetable and herb 
seeds. Thorburn in 1805 had a list of 70 varieties, all vegetable seeds, 
and among these were neither s<iuash, tomatoes, nor sweet corn. As 
the years went by the number of varieties increased, at first slowly, 
since only those markedly distinct were noted, but with the great 
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development of the seed trade after 1800 the number of varieties cata- 
logued increased with almost incredible rapidity. Every year wit- 
nesses the advent of novelties, real and imaginaiy, many of them 
without permanent value, but a few are genuine additions to our hor- 
ticulture. Professor Bailey said in 1892: 

This increase is in part simply an accumulation of the varieties of many years, 
so that our manuals are apt to contain descriptions of more varieties than are 
actually cultivated at the time. But much of this increase is a natui'al multiplica- 
tion of varieties, that is, there are more varieties of nearly all plants in cultivation 
now than at any previous time. M’Mahon mentioned 6 beets as grown at his time; 
in 1889 there were 43 kinds. Then there were 14 cabbages, now there are over 
100. Then there were 16 lettuces against about 130 now. ^ 

It may be added that last year more than 300 varieties of lettuce 
were catalogued, of which 292 were gTown on the trial grounds of the 
Department of Agriculture and 82 of them were considered distinct. 

Twenty years ago the large and small lima beans 'were the only rep- 
resentatives of that class; to-day there are several better pole limas, 
besides the whole race of dwarf limas that were entirely unknown to 
our grandmothei’s. These acquisitions to the vegetable garden all 
arose as chance sports, and some of them were cultivated for several 
years before they were given to the trade. The story of the produc- 
tion of these purely American types is thus told by Professor Bailey: 

They appeared in the same way that nearly all new varieties of plants origi- 
nate; they were found growing amongst i^lants of common and well-known varie- 
ties. A single plant, a “sport,” was first observed in some cases and in others 
several original plants were discovered. The Kumerle, or Thorburn, Dwarf Lima 
originated from occasional dwarf forms of the Challenger Pole Lima, which 
J. W. Kumerle, of Newark, N. J., found growing in his field. The Henderson, 
as we have seen, was a chance dwarf picked up in Virginia. The Burpee came 
from a single plant of the large white lima. Mr, Palmer, with whom it originated, 
had his entire crop of limas destroyed by cutworms in 1883. He went over his 
field to remove the poles before fitting the land for other uses, but he found one 
little plant, about 10 inches high, which had been cut off an inch above the ground, 
but which had rerooted. It bore three pods, each containing one seed. These 
three seeds were planted in 1884, and two of the plants were dwarf, like the parent. 
By discarding all plants which had a tendency to climb in succeeding crops the 
Burpee Bush Lima, as we now have it, was developed. - 

Besides the above, "Wood’s Prolific Bush Lima and Burpee’s bush 
f(ji*ni of the willow-leaved lima have been more recently introduced. 

Of bush beans, there were half a score in 1834 and about the same 
number in 1860. There are now 370 varieties catalogued, only a few 
of which Avere known thirty years ago, and of these probably one- 
fourth are distinct. The best varieties of cauliflower grown in the 
United States to-day have been introduced by American seedsmen. 
Sweet corn was not catalogued in the early days of the century, and 

^ Bailey, L. H.: Survival Df the Unlike, p. 308, 

5 Bailey, L. H,: The Dwarf Lima Beau, in Bulletin No. 87, Cornell experiment 
station, p. 86. 
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tliere ’were only 4 varieties in ISGO; now there are more than four times 
as many. Twenty years ago there were no distinctively forcing varie- 
ties of lettuce in general use, while to-day we have several that can 
not he fairly tested out of doors. Out of the 40 varieties of peas 
known in 1879, only G were of American origin. The next j^ear the 
American Wonder appeared, and since then American seedsmen have 
introduced many of the best varieties. Our valuable squashes are 
all of American origin, and of the long list of large tomatoes there 
is not one that was known thirty years ago. 

It is interesting to note the history of the tomato, its gradual rise in 
popularity, and the rapidity with which new varieties appeared when 
once its i)o.sitioii was assured. Originally an American contribution 
to horticulture, it was first used as food by the Latin races of Europe. 
Philip Miller in his Gardener’s Dictionary, 1731, says: ^'The Ital- 
ians and Spaniards eat these Apples (Love Apples) as we do Cucum- 
bers — with Pepper, Oil, and Salt — and Some eat them stewed in Sauces, 
etc., but, considering their great moisture and Coldness, the Nourish- 
ment tliey afford must be bad.” In New Orleans they were used in 
catsup as early as 1779, but in the English colonies tomatoes were 
planted only as ornaments, under the name of ‘ ^ Love apples. ” In 1836, 
however, they had begun to be i)opuiar as food. Thomas Bridgman, in 
the Kitchen Gardener’s Instructor, tells us that at this time the tomato 
was used in sauces, as dessert, as a substitute for peaches, and that it 
also made excellent pies and tarts. There were only two varieties, 
however, the large red and the cherry. Their use gradually increased, 
and in 1841* they had ^M^ecome almost an indispensable dish through 
the summer months on every table.” In 1847 there were six or seven 
varieties, but there was not much difference among them. By 1860 
hundreds of acres were ifianted with this fruit in the vicinity of Phila- 
delphia alone, and some efforts had been made to secure improved 
sorts, a smooth kind being especially desired. Sliortly before 1860 a 
large, smooth red variety became popular. At this time there were, 
besides the yellow and the cherry kinds, but four varieties, and only 
two of these were widely known. 

In 1865 the tomato was a universal favorite. It had become a com- 
mercial staple, and 1,000 acres are said to have been devoted to its cul- 
tivation in the neighborhood of Philadelphia. During that year the 
Tilden appeared, and at once took first rank. In the next five years 
the Manpay, Foard, Eureka, Cook’s Favorite, Boston Market, Dixey, 
Crimson Cluster, and General Grant were introduced, the General 
Grant being the best of the number and a really good tomato. In 
these five years more varieties were brought forward than had been 
known during the preceding fifty. The canning industry consumed 
thousands of bushels, and the interest in the tomato was widespread. 
For many years lovers of the tomato had been selecting seed in order 
to improve the existing sorts, and the new vaideties were the outcome 
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of this work. The best of these varieties was the Troi)hy, introduced 
in 1870 by George Waring, farmer and sanitary engineer. The time 
was rii^e for a tomato of a new type, one which should be large and 
early, and, above all, with a regular, apple-like form, or 'smooth.’ 
The Trophy came at the right time, and it was the right thing. Its 
success was unbounded. It was almost the making of modern tomato 
culture. It marks an epoch in tomato growing in this. country which 
has yet scarcely been reached in any other country.”^ The Trophy 
was the result of twenty- three years’ careful selection, and was a great 
success. In spite of the high price (S5 for twenty seeds) it was soon 
wideh^ distributed, and if sometimes it received a word of condemna- 
tion, its inci’ease in i3opularit3^ was a guarantj^ of its value. New 
varieties, some of them selections from the Trophy, now appeared in 
rapid succession, and were eagerly taken up, introduced, and adver- 
tised by the seedsmen. From 6 varieties in ISGO the number increased 
to 30 in 1880, and in 1809 American seedsmen catalogued 242 varieties 
of tomato. Of these, possibly 50 may be distinct and better than the 
Ti'ophy. 

Flotcers. 

The develoi^ment in the varieties of flowers grown from seed, if not 
so conspicuous, has been not less remarkable. Indeed, it may be said 
that in the entire history of the seed trade thei'e has been nothing to 
equal the phenomenal improvement in the sweet pea. The old Painted 
Lady was a favorite in our grandmothers’ gardens, and until the begin- 
ning of the eighties was easily first among the half dozen known 
varieties. In 1882 one of the first retail seed firms to take up the 
sweet pea catalogued eight varieties; last year its list numbered 
258. Although the modern sweet pea owes more to Mr. Eckford, of 
England, than to anyone else, there is probably no country where it 
has attained greater popularity than in America. American seeds- 
men have also introduced many valuable varieties, beginning in 1891 
with the introduction of the Blanche Ferry, a descendant of the 
Painted Lady. The Blanche Ferry was found in a garden in northern 
New York, where it made a rapid growth, took on a dwarf habit and 
" became a ' cropper,’ that is, all the flowers, which in other climates 
would have a much longer period in which to develop, here appeared 
nearly all at the same time if not cut.”^ Since then 35 varieties, 
mostly of the grandifiora class, have been introduced by our seeds- 
men. Two distinct types — the dwarf, or Cupid, and the Bush sweet 
pea — ^have also been developed on American soil. 

The White Cupid was first discovered as a chance sport on the seed 
farms of C. C. Morse & Co., in California, in 1894. Since then they 
“have developed nearly 100 different tints and colors” in Cupids 

^ Bailey, L. H. : Survival of the Unlike, p, 4S0. 

Allen, C. L.: American Agriculturist, September 7, 1895. 
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alone. Most of these have not 3 'et been introduced, but ever 3 - 5 'ear 
adds to the number of established varieties. Barpee’.s Bush sweet 
pea, also a chance seedling, was first introduced iji a limited wa 3 ’ in 
1S90, and ah-ead 3 ’ a new variety, the Xew Monarch Bush, has appeared 
in the list for lOOO. There has been a great improvement in the varie- 
ties of flowers all along the line, and although most of the new varie- 



Fig. 25.— Sweet peas, old and new: a, from Vick’s Magazine, ISSO: Jbtlie Aurora sweet pea. 


ties are of European origin, Ave owe not a few of tliein to our own 
gi'owers. (For old and new sweet peas, see fig. 35.) 

^r, Darlington writes of the a.sters as follows: 

Asters, twenty years ago, were nearly all of a similar type of flowers, and the 
range of coloring was much less varied than at present, Kow we have the beauti- 
ful flowers of the late branching varieties, which rival the chrysanthemums as a 
fine florist's flower. This year a strain of tall branching comets is introduced, 
which will be of great value as cut flowers during the early fall, combining size 
and graceful feathery form with stems of good length. In the late branching 
varieties we have a distinct type of purely American origin; these now exist in 
pure white, lavender, flesh pink, and deep pink, with ample promise of other 
shades to come.^ 

SEED TESTING. 

Since the days of tradition there have been various and sundry ways 
of finding out the quality of seeds. They have been floated or have 


* Darlington, E.: Growth and Development of the Business in Flower Seeds . 
During the Past Twenty Years, in Seventeenth Annual Report American Seed 
Trade Association, 1S99, p. 49, 
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been heated until they popped; they have been broken and the frac- 
ture noted; they have been cut and judged by the appearance of the 
inside. Besides these superficial and inaccurate methods, germination 
tests have been resorted to more or less commonly for over a hundred 
years. 

Our ovrn agricultural literature is full of advice about this matter, 
and the older seedsmen not only urged customers to test their seeds, 
but, set them the example by sprouting a few in i>ots of soil which 
they kept in their seed stores. Unfortunately, this good advice was 
not generally followed; seeds were planted, and if disappointment 
came the seedsman was blamed, often unjustly. In 1827 Grant Thor- 
burn wrote, “besides good seeds, good gardeners are necessary in mak- 
ing a garden fionrish.” While many of the failures with seeds have 
been caused by improper planting, due either to ignorance or careless- 
ness, farmers and gardeners have often been deceived hy unscrupu- 
lons dealers. They have bought seeds in good faith and have found 
them worthless; they have thought they were sowing clover, hut have 
reaped thistles. 

SEED TESTING WOEK IN ECROPE. 

Fortunately for American agriculture, the poor-seed evil never 
attained the i>roportions here that it did in Europe. There matters 
became so bad that factories Avere openly established to crush and 
color quartz to mix with cloA^er. In England a large capital was 
invested in the business of killing weed seeds to adulterate valuable 
kinds, but the practice was finally prohibited by Parliament. In 18C9 
Dr, F. Kobbe began testing seeds at his laboratory in Tharand, Sax- 
ony; this Avas the beginning of the extensive seed-control AA^ork in 
European countries. N^atiirally, Dr. Nobbe met Avitli much opposition 
at fii'st fx'om both dealers and consumers, but he made out his ease so 
clearly that the German farmers were couAunced of the Amine of seed 
testing. To-day thei^e are many stations in Europe, and some of them 
haAm control contracts with the leading seed merchants. The work is 
appreciated, and the Avorkers take an honored place among the pimc- 
tical and scientific men of the day. 

SEED TESTING IN THE UNITED STATES. 

In the United States reputable seedsmen haAm tested their seeds for 
germination, probably since the first seed firm was started. The State 
experiment stations haA^e for a long time done something in practical 
seed testing. In Connecticut Prof. E. H. Jenkins began testing seeds 
in 1877, and this station has done some of the best work in this coun- 
try. In the same year Dr. Beal, of Michigan, tovsted some seeds, and 
tAA'o years later Professor Ledoux began seed testing at the North 
Carolina station. At the GencAm station I^rofessor Golf first used 
what is now knoAvn as the “Geneva tester.” Among other stations 
that have contributed to the work are Arkansas, Cornell, N; 
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Delaware, Illinois, Indiana, Iowa, Maine, Massachusetts, Minnesota, 
Korth Dakota, New Mexico, Pennsylvania, Rhode Island, South Car- 
olina, South Dakota, Vermont, and Wisconsin. In 1893 the Botamst 
of the Department of Agriculture recommended that seed testing be 
undertaken systematicallj" and scientifically, and in 1894 Gilbert IT. 
Hicks was appointed and placed in charge of the laboratory. Mr. 
Hicks’s untimely death in December, 1898, deprived American seed 
testing of one of its ablest and most devoted exponents. 

During the last few years there has been ah increase of interest in 
seed testing; several stations have xmblished the results of tests and 
others are preparing to begin this work. 

The Association of Agricultural Colleges and Experiment Stations, 
at Its meeting in Washington City in 1897, appointed a committee 
consisting of .Professors Jenkins, Card, Lazenby, McCarthy, and Mr. 
Hicks to draw up rules and regulations for seed testing. The report 
of this committee was adopted, and the vstations are now working 
under uniform rules, several stations having procured the official 
apparatus. 

MdhocU of testing by seedsmen. 

Most reputable seedsmen make germination tests, and by some 
these tests are conducted with great care. There is no uniform 
method of testing, however. In 1887 the American Seed Trade Asso- 
ciation appointed a committee to adopt some uniform system, but the 
writef has been unable to learn that a report was ever made. 

To the seed tester all seeds belong to one of two classes — those of 
which the botanical purity can be determined from the seed and 
those of whose purity one can judge only by the plants they produce. 
Roughly speaking, the first class includes most agricultural seeds, 
especially those of grasses and forage plants; while to the second 
^ class l>eiong Die garden seeds, more particularly those of vegetables 
anfl lowers, the varieties of which can not be distinguished by the 
; iseed. The seeds of the first class are much more easily tested than 
, those of the second, and their value for seed can he accurately deter- 
mined long before planting. Not so with garden seeds. . The thing 
pf most importance with them is that they be true to name and of 
good stock. It is, of course, essential that the seeds germinate, but 
a gardener would rather have cabbage seed of low vitality aiid of 
st^k of poor stock and good vitality. In the first case he 
more than 25 per cent of plants, but almost every Oiie of 
make a head, while of the other seed he may get 90 per . 

marketable heads, So important is this 
most good seedsmeh\Cdnducb'tria^ grounds 
stocks are' grown, a 

i'S' the seedsman’s tosM its 'importance 



Yearbook U. S. Dept, of Agriculture, 1899. 


Plate XLIX. 



Fig. 2.--PART OF THE ASTER TRIALS ON FORDHOOK FARM, PHILADELPHIA, PA. 
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own stocks, but also from those of his competitors. As the season 
advances he reads the field like an open book. He may bo surprised 
to find that one stock has proved untrue and must be discarded next 
year. Of course, the knowledge comes too late to prevent trouble that 
year, but the same mistake can be avoided in the future. Without 
the trial grounds a seedsman might sell poor stocks for several years 
without learning, except from the complaints of his customers, that 
they were unfit to use. 

The tests on a well-regulated trial ground are made in good but not 
highly enriched loam. The seeds are planted in rows from 5 to GO 
feet long, according to the kind and variety, and a white label bearing 
a number is placed at the head of the row. This number refers to a 
record book in which is kept a careful entry of evei'ything relating to 
that seed, where and by whom grown, in what year, the date planted, 
when the sprouts first appeared, and the vigor of germination. As 
the ifiants grow they are carefully observed, notes being made of growth 
and character. Tliese notes are continued throughout the season, 
and from this record the experts decide on the value of the stock. 
A vast amount of detail work is necessary in caring for these trial 
grounds, but they are essential to a thorough knowledge of varieties. 
PI. XLIX shows portions of the trial grounds on Fordhook farms 
near Philadelphia, Pa. 

So far as the writer knows, but one commercial seed-testing labora- 
tory exists in the United States. This was established by Mr. Prank 
Sempers at Blythedale, Md., in 1897, and is known as the Blythedale 
Seed Laboi'atoi’j^ The work is confined to germination tests, and the 
laboratory represents the trade only. The number of tests made has 
increased rapidly since its establishment, and at present it has a 
capacity of 36,000 contmuoiis tests. 

Seed testing by the Department of Agriculture. 

The Department of Agriculture has conducted a small trial grpuiid 
for the last three years in connection with the seed laboratoiry. 
studies of varieties are made, all the obtainable varieties of one kmd 
being grown for one or more seasons and careful notes and photo- 
graphs taken. When completed these records make up accurate 
descriptions of all the standard sorts, with the synonomy. Expen^ 
ments in growing special crops are carried on, and many new or littlcr 
known economic plants are cultivated. Undetermined weed seeds 
found in imported grasses and forage plants are also planted and the 
plants grown to maturity. Many of these prove to be weeds unknd^ 
in the United States, and the Department can thus to some 
keep infenied of the character of the weeds now being 
'intO''th!s'country. ' Samples are also planted of all seeds: 

' Congressional distribution. Portions' of the trial groups 
.'■'Department' of Agriculture at Kensington,, Md., are 
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For the testing of grass, clover, and other forage-plant seeds the 
trial grounds are not as much used as the laboratory and greenhouse. 
In both of these respects the Department of Agriculture is well pro- 
Tided. The laboratory is equipped %vith balances, lenses, reading 
glasses, a seed collection, and all the other apparatus necessary for 
making purity tests. There are also germinating chambers, with all 
the necessary accessories, and abundant greenhouse facilities. 

The method of making tests is essentially similar to that in use in 
all seed-testing stations. When a purity test is to be made, the sam- 
ple is first poured into a bowl and thoroughly mixed. A small sample, 
varying in weight from 1 to 25 grams, according to the size of the seed, 
is then weighed and siiread upon a sheet of white i)aper. Here it is 
examined with a hand glass, if necessary, and all foreign matter 
removed. The inert matter, as sticks, stones, dirt, broken seeds, and 
eliafi, is placed on one side and weighed; also, all seeds not of the 
kind under examination are removed and weighed. The percentage 

f each kind of impurity is then determined and recorded. The weed 
seeds are identified, and their names are recorded with the number 
found in the weighed sample. 

Sieves, mirror boxes, and other special pieces of api)aratus are con- 
stantly used in the course of the test, which is completed as expedi- 
tiously as is consistent with absolute accuracy. The germination tests 
are made either in the chamber or greenhouse, or both, as is best 
suited to the particular variety. The chambers used are of the kind 
approved by the Association of Agricultui'al Colleges and Experiment 
Stations. Blue blotters and canton-flannel folds are used to hold the 
seeds, and the moisture and temperature are regulated according to 
the needs of the variety. Many grass seeds are tested in sand in the 
greenhouse, experience showing that such a test is most reliable. 
Special methods have also been found advantageous fox' some seeds. 
These methods have already been described in the publications of tlie 
Department, and need not be dwelt upon here. JS[ot is testing the only 
work undertaken by the laboratory. Studies are being constantly 
made with a view to devising better apparatus, such as will aid in 
facilitating tests, and experiments are conducted in order to clear up 
difficult points in the germination or preservation of seeds. 

INDICATIONS OF GROWINO INTEREST IN SEED TESTING. 

Seed testing is still hut little developed in America, and there is a 
wide field for faithful and persistent effort. To a certain extent, the 
work is hampered by the apathy of the buyers— more by this than by 
the hostility of the sellers of seeds | but there are indications of a 
growing interest in better seeds and a clearer understanding of the 
value of having seeds tested before planting. This interest and this 
understanding it is the duty of the station to foster and increase, 
and its work will grow with the growth of a sentiment in favor of high 
grade, guaranteed, and tested seeds. 



PBOGRESS OP COMMERCIAL GROWING OF PLANTS 
UNDER GLASS. 

By B. T. Galloway, 

Chief of Division of Vegetable Physiology and Pathology, 

EARLY HISTORY. 

The special branch of horticulture which has for its object the i^ro- 
duction of plants under more or less artificial conditions of light, heat, 
and moisture has come to be generally kno^^^l as the growing of plants 
under glass. In this country the business inchides all plants growui 
in st)ecially constructed glasshouses and in hotbeds and cold frames. 
The growing of plants under bell jars, as i^raeticed in Europe, is not 
followed here. 

Probably nowhere in the world has the growing of x)lants in green- 
houses attained such importance as in the United States. Other 
countries may have more imposing structures and larger individual 
areas of glass, but, taking the business as a whole, it may be fairly 
claimed that in up-to-date methods in almost everything pertaining 
to this special field of horticultui‘e this country leads. 

It is difficult to say when and where the i>ractice of forcing plants 
originated, but it is certain that the Romans were able to supi^ly the 
tables of the wealthy with choice vegetables at almost any time of the 
year. The gardeners of the Roman Emperor Tiberius were familiar 
with this kind of work, and forced cucumbers and other vegetables 
during the winter and early spring months. The crops were forced 
in pits heated with manure and protected from cold by thin sheets of 
mica and in various other ways. The manure was put into the pits 
very much as is done in making hotbeds at the present time. Baskets 
eontaining f ermenting manure were also used in which to fox’ce xilants. 
These baskets were moved about to meet the requirements of the 
weather, and by being properly protected during cold days and at 
night vegetables were brought to perfection in them. It is even 
claimed that hot water was used by the Romans for the imrpose of 
heating the pits, and from what we know of practices followed by 
them tills does not seem unlikely. 

With the decline of the Roman Empire and the gradual dissipation 
of wealth and culture which followed, the higher branches of horti- 
culture were neglected and soon passed out of memory. From this 
lieriod down to the sixteenth century there are few records which 
indicate any advanced ideas on the subject. The. work that was. 
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undertaken was confined for the most part to the gardens of rulers 
and others ndio had means to cany out elaborate plans in landscape 
gardening. It is doubtful, however, if anything of consequence was 
done at this time in the way of forcing plants, as such a practice 
would require a knowledge which the gardeners of the time did not 
possess. 

Passing over tliis long period and coming down to modern times, 
we find that even at the beginning of the present century but little 
was being done in this countiy in the special field of horticulture 
treated of in this paper. It must be remembered, however, that in the 
year 1800 the United States was young and every available man was 
needed in the work of conquering the wilderness and overcoming the 
great natural obstacdes that are always found in a new country. 

study of Iiistory shows that countries, like individuals, are busied 



Fig. 30.— First greenhouse in America, constructed in ITO-i (American Florist). 


first with a mere struggle for existence, and that so long as it is nec- 
essary to put forth every effort to live little attention is given to lux- 
uries like fiOAvens. Here and there men are led aside l)y i>urc love for 
this kind of work, but they resemble the x)ioiieers in literature and 
art, in Avhom sheer devotion OA^ereomes all obstacles. 

With the exce2)tlon. of some establishments of a semiprivate nature, 
tliere Avas little, so far as can be determined from the records, in the 
Avay of commercial plant groAA'ing under glass up to 1810. Green- 
lioxises Av^ere scarce, and those in existence AA^ere not designed for 
much in the Avay of commercial Avork. The greenhouse generally 
belie A"ed to be the first erected in America (fig. 2G) was built in Noaf 
T ork in the year 1764, During the succeeding tAx^enty-five or thirty 
years comparatiA^ely little AA’-as clone in greenhouse construction. The 
house referred to Avas for many years a landmark, but AA^as finally torn 
doAvn to giA^e place to advancing business. It is interesting to notice 
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the construction of this greenhouse, as showing from what a small 
beginning the immense business of the present time sprang. 

The early structures were crude aaairs (fig. 27) when looked at 
from the present view point. Tiie roofs were for the most part of 
wood, glass being used only for the sides and ends. In one of the 
books on gardening of that period the greenhouse was described as 
being built preferably 16 feet wide and of any length desired. The 
front, it was said, should be of sash 12 to 15 feet high, and should be 
l^rovided with outside 
wooden shutters so as 
to protect the glass in 
extreme cold weather. 

Tlie roof, the book goes 
on to state, should be 
of shingles, and the 
back wall of brick, 6 to 
9 feet high, with flues 
through it, and there 
should be a shed to shel- 
ter this wall and a fur- i - , . 

nace under the shed Fig. 37.— Plan of early form of greenhouse, 1830 (Hovey's 
connecting Avith the Magazine), 

flues in the Avail for the purpose of heating the house in cold Aveather. 
In many instances these houses were constructed in such a Avay that 
the gardener lived in the second story, the lo^\■e^ part being giA^eh up 
to the growing of iilants. 

BEGINNING OF AN ERA OF PROGRESS. 


It Avas not until ^about 1825 that real progress in groAving plants 
under gla^s began. The reason for this may be assigned to a number 
of causes. The country had been through several Avars and had noAV 
settled down to growth and prosperity. The Eastern States were 
I’apidly increasing in population and wealth, this being espeeiahy the 
case in the vicinity of the cities of Boston, New York, and Philadeb 
X)bia. It was natural, therefore, that Avith the accumulation of Avealtk 
in such places and the relaxing of the strain necessary in the struggle 
for existence, money should be turned into other channels than those 
of necessity. 

In these early days Philadelphia took the lead as a market for plants, 
flowers, and vegetables. The Avealth and culture of the times Avere 
centered here, and besides much had been accomplished in the Avay 
of creating a taste for such things by the acth^e Avork of a few indi- 
viduals in whom there was an inherent love for all that is beautiful 
in the plant world. It was to Philadelphia, therefore, that gardeners 
from the Old World were attracted, and it was not long before severali^j 
societies Avere organized that had a marked influence in deA^elOi>fc^‘; : 
an interest in the business. Philadelphia, furthermore, 

"'..'.'T .A 99 37 , ^ 
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advanlages ill otlieiv ways over ter more northern sister eitios. The 
mild vriiiters there made it possible to carry on many lines of work with 
greater ease than in New York or Boston. The latter city, however, 
was not content to remain long in the second iilaee in siicli work, and 
for a time in these early days her gardens and greenhouses were see- 
ond to none in tlie country. New York ivas behind in this respect, 
for the time of her people at this iieriod was so f iilly oceuihed with eoin- 
mereial interests that little attention could be given toanytliing else. 
Baltimore, Washington, Charleston, and other cities soon became eeii- 
Icrs of wealth and culture, and thus the demand for both plants and 
flowers rapidly increased. Horticultural societies were forined in all 
the cities named and did a great deal toward awakening an interest 
in tlieir fields of labor. The work 'at this time, however, was of the 
most gmeral nature. In fact, all commercial establishments wore 
compelled to gro\v trees, shrubs, and many other things which would 
now be looked upon as foreign to a gardener's establishment. 

With the increasing deinand for i^lants, flowers, and vegetables at 
this time (1830) came the necessity for better methods of growing 
themj hence, there was a marked inii)rovement in greenhouse con- 
struction, especially in heating. The method of heating by means of 
hot-air flues, then generally prevalent, practically conflned the work 
witliin certain bounds, but with the advent of hot- water heating the 
possibilities of the gardener were greatly increased, as he was thereby 
enabled to keep his plants in better health and could therefore greatly 
increixse their productiveness. He was furthermore enabled to heat 
his house with far less attention to this particular item than ever 
before, and this left him freer to pay more attention to other phases 
of the work. 

Although water had been used in heating buildings for many years 
prior to this time, its application to greenhouses was limited. The 
systems first in use here were borrowed mainly from England, and 
were expensive, owing to the fact that both the boilers and the pipes 
were made of copper, Americans, ho^vever, soon commenced to 
iiiai>rove the systems and to put forth efforts which would bring them 
into greater harmony with the conditions existing in this country. 
One of the pioneei*s in this work was Mr. Thomas Hogg, of New York, 
-who devised a system which represents the impoilant principles in 
use to-day (fig. 28). Mr. Hogg made the heater in such a way that 
the fire was completely surrounded by water, the latter circulating 
through the boiler and thence through cast-iron pipes to an expansion 
tank, and thence back to the boiler. The part of the boiler contain- 
ing the water was a wooden vessel, and inside of this was placed an 
iron shell containing a grate, in which the fire was made. Fuel was 
added through a hole in the top of this iron shell, the shell projecting 
above the water in the vesseh Soon other heaters, made bn the same 
plan, but more perfect, were devised, most of them consisting of tin 
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or cox)per boilers made in tlio sliape of a double cone. The inside 
cone was used a>s a furnace, while the space between the cones was 
filled with water. Openings for outflow and inflow were aiTuiig'ed at 
the top and bottom, in niucli the same w^ay as is done at the j:>resent 
tinio in some of the conical boilers. 

The introduction of hot water marked an epoch in gi*eenhouse work, 
and for the next ten or fifteen years progress was rapid. In 18:35 there 
wei’G extensive greenhouses in the vicinity of Xew York, Boston, 
Philadelphia, and other cities, the houses of one establishment on 
Long Island aggregating over 400 feet in length. According to one 
of the prominent writers of the period, there were similar establish- 
nieuts which devoted much of their simeeto the growing of flowers for 
whitoi* bouquets, camellias, roses, peonies, etc., being generally used 
for tills xiurpose. * Considerable attention was also given to the forc- 
ing of vegetables in hotbeds, esxieeially lettuce. In this period tl;e 
latter crop was quoted during midwinter at from 6 to 10 cents per 
head, xiracticall}^ the same inice as is received for it at tlie present 
time. Vegetables were grown exclusively in hotbeds at that time, 
lettuce, radislies, and cucumbers being the principal crops. 



It is unnecessary to dwell at length on the changes wrought during 
the poinod between 1840 and 1850. Sufliee it to say that with the rapid 
growth of the country the industry developed in a most remarkable 
way. Many improvements were introduced into greenhouse construc- 
tion, and these, with the inti*oduction of new plants and the improve- 
ment of others by selection and breeding, bimdened the scope of the 
work. It was at this time that roses began to attract general atten- 
tion, and a great deal of space was devoted to their culture, espe- 
cially to the hybrid perpetuals and teas. Imjjortant advances were 
made in the introduction of fuchsias, gladioluses, and many other 
plants of this kind. Japan lilies also began to attract attention, and 
as soon as it was found that they were in a measure hardy the demand 
for them rapidly increased. 

An important change in the construction of greenhouses was tlie 
abolishment of the sash roof and the substitution of the fixed roof. 
The great majority of greenhouses were of sash, and a fixed roof 
offered opportunities for diminishing the cost of construction a^d 
making marked improvements in ventilation and light, as w§ll as in 
other particulars. Bedding the glass in putty instead of placing th^ 
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putty Oil the outside was aiiothoi- innovation introdueed (iuite gener- 
ally about this time. This simple change added years to the life of 
the Iionse and made it much better for the work in every way. 

It is difficult to say when and where tlie.so improved methods of 
construction were finst introduced. Fixed roofs were used in England 
as early as ISIS, and there are deseription.s of curvilinear gi-apo liouses 
erected on this plan during the same 3 'ear. The method of bedding 
g'la.ss in putty' was certainly' in use in England as early' as 1838, for it 
was thus described in 1S43: “A good bed of prepared putty is laid on 
the rabbet and the glass is placed upon it, * * * after wliieh a 
little w'hite paint is run, with a small brush, almost a quarter of an 
inch wide, down each side of the square of gla.ss.”‘ The same writer 
says that lie constructed a house on tliis plan in 1838. The method 
is described in this country' in the Magazine of Ilortienltilre for 1845. 
Tiie gardener who erected the houses for the English writer say's, in 
describing them, that the glass was not only' bedded in pntty', but was 
butted, the edges being diiiped in copal varnish to i)revent leaks 
between the panes. 



Pig. 2».— Conserratory made of sash, style of 1858 (Hovoy’s Magazine). 


Much attention was attracted to these metliods of eomstruetion by 
the animated discussion in various magazines as to whether tliey were 
of American or English origin. The editor of the Magi'-zino of Ilorti- 
eultm-e, Mr. C. 31. Hovey, stated that ho had been u.sing the system 
for twelve yeara prior to 1850, but it is evident from his writings that 
h,a was hot aware of the publications referred to. Unquestionably, the 
methods did hot originate with any one man or set of men, but were 
the direct outcome of the progress of the times. Largely through the 
efforts of 3Ir. Hovey and Mr. William Saunders, however, they were 
brought into prominence and soon came to be generally adopted. 

29 .) 

‘Gardeners’ Chronicle, 1843, Vol. I, p. 68. 
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At this time there seems to have been a marked sentiment toward 
tlie purely architectural in greenhouse construction, and it is there- 
fore not surprising to find some houses in which utility was sacrificed 
to arehiteettiral effect. Such things, however, were indrc common 
among private individuals than in the ease of commercial growers. 

By 18G0 commercial llorieulture and the forcing of vegxdables had 
assumed important proportions, the latter as yet being eonllned almost 
entirely to hotbeds. The breaking out of the civil war cheeked the 
work, however, and but little i)rogress was made for the next six or 
eight years. 

AN ERA OF PLANT GROOVING. 

Yf hen business had assumed something of its normal condition after 
the close of the civil war there was a marked interest in idants both 
for bedding and decorative purj)oses. Many estalilishments were 



therefore started for the purpose of growing such plants, and there 
was a revival of interest all along the line. It was at about this 
period (1805-18GB), furthermore, that vegetable growing under glass 
began to attract more widespread attention. Boston had long been 
the center of this important industry, but, as already pointed out, it 
was confined almost entirely to hotbeds and frames. Recognizing the 
inadequacy of their methods, how^ever, a few of the more x)rogrcssivo 
growers in the vicinity of Boston took the sashes used for hotbeds and 
made houses of them. 

It had long been the belief among gardeners that to j^roperly grow 
lettuce it must be near the glass; hence, the first houses built for this 
crop were low, fiat affairs, with barely sufficient head room to pemit 
a man to walk erect. Another crop which had long been grown in 
frames was violets, the belief being that they had to be near the 
The rigor of the climate made this method impracticable in 
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sections, and pits or low- roofed lionses made of sasli came into xise 
about the year 1804 or 1BG5. 

The demand for plants in preference to flowers was not lasting; 
hence, wo find many changes, made necessary by the advanees of the 
times. Betail dealers were becoming more numerous, but at tliis time 
nx) one dreamed of the remarkable influence they were to have on the 
future of the industry. Tlie taste of the time in the matter of f otvers 
ran mostly to bouquets and set pieces of the most formal types (figs. 30 
and 31). A collection of the various styles of bouquets in use in 1868 
to 1870 if exhibited to-day would imobably attract more attention on 
account of their oddity of form and formal construction than any of 
the artistic decorations now^ seen in our florists’ show windows. There 
was a mathematical exactness about the arrangement of each row of 
flowers which is seen nowhere at the ixresent time in horticultural 

work, except possibly in the ribbon 
beds where foliage plants are grown. 

Camellias were the i)rincipal flow- 
ers used, and what with wiring, 
toothpicldng, and trussing up gen- 
erally the making of bouquets w’-as 
a very formal business. Notwith- 
standing this fad, w^hich of ixecessity 
had to bo catered to by the trade, 
there were true artists wiio under- 
stood and appreciated the beauty of 

(Henderson's Practical Fiorkttitnre). the flowers themselves and the pos- 
sibilities in arranging them more in harmony with nature’s teach- 
ings. The true lovei‘s of flowers have always been the ones to improve 
the public taste in the matternf arrangement, and we now find every- 
where that those who succeed best in the business are people of this 
kind. 

It was at this time (1806) that the first important book on floricul- 
ture ^ appeared, and being thoroughly practical, it awakened wide- 
spread interest in the growing of plants under glass. 

AW^AKENING DEMAND FOR GUT FIAIWERS AND WINTER VEGETABLES. 

By 1S70 there were several thousand commercial establishments in 
the Tnited States devoting their entire attention to the growth of 
plants for decorative purposes, for bedding, and for flowers, and to the 
growtii of vegetables for winter use. The growing of vegetables ivas 
as yet a comparatively small industry, embracing probably less than 
ono-tenth of the amount of glass devoted to plants and flowers. The 
iuereased demand for flowers was marked at this time. Camellias, 
tul^roses, and apeh flowers had seen their day, and roses, carnations, 
; v^0ts^;.and -chrys anthemums were superseding them. The rose[ 

^ Peter Henderson; Practiced Floriculture, 
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however, Aras the principal floAver, and iniicli attention aa'ixs given to 
improved forms and the methods of growing them. 

With the ever-iiicreasiiig demand for better stock, mo3*c improA^ed 
metliods of constructing houses naturally follovred. Tlie cumbersome 
structures of heavy timber and small glass gave way to houses better 
liglited, better heated, and better constructed in every way. Steam, 
whicli had its advocates years before, began to attract widespread 
attention in heating commercial establishments, and it Avas not long 
before it commenced to take the place of hot Avater in many sections. 

With the great increase in the demand for cut fiowers, groAvers aa'Ilo 
had been devoting their glass to miscellaneous stock made liaste 
to transform their establishments into A'eritable factories ifor turning 
out roses and other fiOAA^ers. The keenness of comiietition in this kind 
of Avork quickly led to the necessitj" of concentrating energy upon a 
feAA" evops, and thus aatis eA^oWed the specialist. 

AN ERA OP SPECIALIZATION. 

Specialization assumed considerable importance as early as 1875, 
and froin that date to the present time its development has been phe- 
nomenal. The change from the old methods Avas, of course, gradual, 
as has been shoAAm, and can be brought out sharply only hy a com- 
parison of the Avork in diiferent epochs. Boses AVere still the leading 
crop, but carnations, violets, and chrysanthemums AA^ere coining into 
prominent notice. The Amrieties of roses Avere constantly changing, 
the popular demand for any one lasting scarcely more than a feAA^ sea- 
sons, and the number of A^arieties groAAm commercially was greater 
than at present. Witli the demand for long stems and the necessity 
of being able to control groAvth at all times came the OAmlution of the 
present methods of groAAdng i*oses on shallow benches. 

Between 1875 and 1880 Soiithern-groAvn vegetables began to have a 
marked effect on Northern markets. In order to compete Avith the 
Southern growlers better facilities in the vray of forcing houses Avere 
necessary; hence, Avide and high steam-heated houses came into use. 
Most of these houses were erected in the Aucinity of Boston, and wei^ 
at first of the lean-to type. They were from 20 to 25 feet wdde and 10 
to 12 feet high at the back, Avith the slope to the south side, vrliere 
there was a 5-foot wall, the upper half of Avhich AA^as of A^'entilating 
sash. Many houses of this t 3 ^p 6 Avere erected around Boston and 
Providence and some were put up near NeAA" York, 

OA?ing to the increased demand for greenhouses and the fact that 
it Avas no longer possible for ordinary carpenters and builders to keep 
pace Avith the times, companies Avere organized Avhieli devoted special 
attention to greenhouse construction, some of them having been 
engaged in the manufacture of boilers and other apparatus used in 
connection with greenhouse work. Competition in such lines 



584 yEABBOOK OF THE bSPAftTMENT OF AlORICULTUEE/ ; : 


■ ■ clovelox>ed eai-ly, ami in all eases- tills had a tendency to greatly ad vance 
'the work. ■ ' ‘ 

What proved to be a marked impetus to liorti cultural work was the 
organization at this time of the Society of American Florists, which 
held its first meeting in 1885. In looking back over the history of plant 
growing under glass it is not difficult to trace the marked influence of 
well-organized societies in advancing the interests of those engaged 
, in any line of -work. In the earlier days, as already painted out, it 
was the societies near Philadelphia that gave that city preeminence 
in Iiorfcicultural lines, and it is surprising that there should have been 
at that period, and even now, such apathy on the part of many florists 
,, toward society work. Association is essential to the advancement of 
business, and every effort put forth toward increasing membership 
and keeping the members interested is so much toward increasing 
1 trade and advancing business generally. 

' At the first meeting of the Society of American Florists the presi- 
:;; dent, Mr. John Thorpe, gave some authentic facts, of a statistical 
'r^Uaturc, i-elating to the work of growing plants under glass. Pie 
states that the actual number of flowers produced at this time (1885) 

' was almost incredible. To his personal knowledge nine growers of 

4,000,000 flowers, and yet this was not 50 per 
cetit of the roses sent to that market alone. He estimates that the 
of .I'oses 'grown ■ 

'Washington,: :and'- .in alt ,, other 
less than. :• 24j060'j000. ■. The ■ huhihet^'. 
least, 'tijnee .'gtoater, W' about" 

■at.deast' ' 

yalue’’'' 
of space occupied ' 
lH;te'()p'en’’’aij^’ was^^ to aggre- 

several thousand acres used',' 

a' journal devoted to floriculture,/ ■■ 
shortly after the Florists’ Exchange, a'tmde paper; 
innovation in greenhouse construction was' inau^uy;:,;:''' 

framework. This is the 'latest 'and''"''' 
best "form of construction, and it came 'ra^idiy/?, 
cost of ■ construction ds' higher;''fo'Pva||^^^| 

so natieh greater ' that it is' the' cheapesiililK 











Fig. 2.— Lettuce House. 




Fig. 2.— Carnation Houses (Exterior View) and Carnations in the Field. 
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generally adopted. All these improvements tended to- tlio prodnetion 
of liighergradesof plants and flowers by rnm‘easliig the amount of liglit 
and greatly niultii)]ying the possibilities of ilie grower. (PI. LI, fig. 1. ) 

The growers of vegetables under glass also found it necessary to 
meroase tlie of their hotises, thus relativeh’ cheapening tliem and 
at the same time changing the form to better meet the requirements^ 
suggested by experience. The plain detiii-to type was in a measure 
abandoned and a modihed Ihree-rCxiiarter .si)an began to come into 
general use. Houses 3o and 40 feet wide -svere found to have advan- 
tages over iiarro\yer ones, and in many cases they were made 000 to 
400 feet long. (PI. LII.)‘ 

There was a i*apid increase in the number of retail florists* estab- 
lishments, especially in cities, and many of tlic retailers had given up 
growing flowei's, liaving found it to their advantage to devote their 
entire time to the management of retail business. The earnation ; . 
was coming into more prominent notice, and it wms given a great 
impetus in 1891 by the formation of the American Garnation Society) 
an organization which has done much to cultivate a taste for one of ; r 
our most beautiful flowers. (PI. LIII.) 

/ , ", ' PRESENT STATUS OP THE INDUSTRY. 

The growth of the industry for the past few years has been remarks 
able. As a rule, the improvements in methods of producing and 
handling the crops have kept pciee with the imi)roveinent of the crops , 
themselves Competition is so. keen that specialization lias been 
carried into details which a few years ago were not thought of. In 
tlie Iiaiidling of cut flowers and plants retail dealers play an impor- 
tant part. Many of tliese men, as ali‘eady pointed out, are not pro- 
ducers at all, but depend wholly oii producers and whok\salo dealei'S 
for thfelr The retail stores in the large cities arc models of ; ' 

arMstie elegance (PI. LI, tig. 2) and do much toward developing, a 
taste for the highest ideals in florieultural effects; lienee, it isji^ 
surprising to find the business as a whole divided into many 
fields. Plouses, frames, boilers, and other accessories 
by specialists, and cut flowers are grown by specialists and handled 
,by wholesalers and retaiieis who are specialists. What is true of cut 
flowers is also true, with certain exceptions, of both ornamental and 
bedding plants. 

A number of siiecial works oh floriculture and vegetable culture : 
have appeared, and a third journal, the Florists* Review, is published, ,i > 
"to 'meet tfe'Wrants of growers, wholesalers, and retailers of flower^Aii!iij|:| 

,v:'It''is a difficult' matter to reach even approximate 
;;..''tlievamount of 'Capital invested iU' the work,, the valu|toi^vil 
'ete;V''' A careful 'in vest! gatidn of the question' 

:'a special' oin3ular of inquiry, and also 
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men ill various parts of tlie country. Aloro Ilian li2,000 copies of the 
circular referred to were sent out, but for oiio reason or another the 
returns were not very satisfactory. From all tlio data at Inind, liow- 
ever, we are led to believe that thei-e are now in the ITnited States 
not less tlian 10,000 eonnnercial establishments devoted to growing 
plants under glass. Of this number, xrrobably 1,000 are engaged 
exclusively, or nearly so, in the forcing of winter vegetables, such as 
lettuce, cueuinbers, tomatoes, and some minor crops. Within 15 
miles of Boston there are xmbbably not less than 1-0 acres of glass, 
or 1,712,401) square feet, devoted to vegetables alone. Twodhirds of 
tills is in houses, ihe ]*est being in hotbeds and frames. Around 
Ih'ovidcuce, E. I., tiiere iivQ probably not less than 10 acres of glass, 
wlillc the amount devoted to vegetable growing about New York, 
Clileago, and other cities will bring the total iix> to 100 acres, or about 
IjCiloj'Oo square feet. Including all equipments, such as boilers and 
other ac«*essorios used in connection with the industry, this glass 
represents an average value of not less than 50 cents per square foot, 
or 250,000 in all, and this will bring to the grower 50 cents per 
square foot annually, or ^2,250,000 from the producers’ standpoint. 
Niiic-tontlis of the products are sold at retail, eitlun* l>y the grower 
himself, or by tlie retailer, who may not he a- grower. The valuation 
from Uiis standpoint represents double what it is from the standpoint 
of the wholesaler, or §1,500,1)00 for forced vegetables. 

Saminarlziiig the forcing of vegetables under glass in the LTnited 


States, therefore, we have the following: 

Number of square feet devoted to the industry 1, 500, 000 

Value of establishments § 2 ^ 250, OOO 

Wholesale value of aunurd product §2, 250, 000 

Retail value of annual product ^- 1 , 500. OOt) 

Number of men emploj'ed 2, 250 


Theivj are probably not less than fi,000 commercial florists’ estab- 
lishments in the United States. Some of these contain areas of glass 
which cover acres, while others contain only a few hundred sfiuare 
feet. Taking the country as si wliole, it is estimated that there is an 
average of 2, oOO square feet of glass for each establishment, or 22,500,000 
square feet in all. New York has the largest mimber of establish- 
ments, there being not less than 1,100 or 1,200, with glass amounting 
to nearly 4,500,00i) square feet; Illinois, with COO to 800 establish- 
ments and over 4,250,000 square feet of glass, is second; while Penn- 
sylvania, with 800 or 000 establishments and about 4,000,000 square 
feet of glass, is third. The estimated value of the establishments in 
this country, iuednding houses, boilere, and all fi.x.tures, is placed at 
m cents for eacli square foot of glass, or 811,250,000 in all. Tlie 
income to the producer will average 50 cents per square foot annual] v, 
or 81.1,250,000, and double that amount when viewed from the stand- 
point of the retailer. Considering the matter from the retailer’s 
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standpoiDt, tlierefore, the total Ta-hie of the annual output is 
$2^.500,000, or SI for each square foot of glass. 

Ifc is estiuiated ,th«‘xt the retail value of cut flowers sold auiinallj" is 
$12,500,000, tJie estimated apportionment of this sum heliig, for — 


Roses ^ S'LOijO, 000 

Carnations 4, 000, 0 00 

Violets 750. ,000 

Chrysanthemums 500, 000 

Miseellaneous iiawers, including lilies, etc 1,250, 000 


Estiuiating the a'S'erage retail value of roses, carnations, and violets 
at $ 6 , $4, and $1 loer hundred, resjpectively, the total iiumher of each 
sold annually, based on the above values, would be, of — 

Roses 1 100,000,000 

Carnations 100,000,000 

Violets 75, 000, 000 


Total 275, 000, 000 

The retail value of the plants sold is placed at $10,000,000. Taking 
the plant trade as a whole and the country in the aggregate, the 
average-sized pot used is estimated to be 3 inches, and the average 
retail price 10 cents per pot. This means tliat there are no less than 
100,000,000 plants sold ei^ery year. 

To handle this business in its entirety requii^es probably an aver- 
age of not less than one man foi‘ every 1,500 square feet of glass, or 
15,000 men in all. Fifteen hundred square feet of glass per man 
may seem like a low estimate, and such is the fact when considering 
commercial establishments of any size. The larger the area of glass, 
other things being equal, the more square feet one man can handle. 
As a matter of fact, some of the large rose-growing establishments 
do not use more than one man for each 10,000 square feet. Large 
carnation establishments will run about the same as roses, while 
violets, owbig to the great amount of work involved in cleaning the 
plants and picking the flowers, average higher. It is the many thou- 
sand small establishments that increase the amount of labor required. 

CONCLUDING REMARKS. 

It is fitting in conclusion to call attention to some of the modern 
methods of handling and disposing of the vast amount of material 
produced by the establishments in question. Some references have 
already been made to this matter, but they are of a general nature 
only. 

Many of the crops grown pass through several hands before reach- 
ing the consumer. Some of the larger establishments, especially those 
devoted to vegetable growing, dispose of their products through spe- 
cial agents, who receive a salary for this work, and are expected to 
keep in close touch with the markets and look after every detail, so 
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as to olMaln the highest price for the Biaterial handled. That such a 
method pays and pays well is evident from the fact that some of 
these agents receive salaries exceeding any paid by ordiiiiiry business 
establishments except in very sx)ecial lines. 

Auetion sales are another important innovation whicli enables the 
plant grower to dispose of mueli of his stock. Within the past few 
yeiirs tliese sales have become quite popular, and have done iniicdi 
toward broadening the opportunities for worl-i, especially in plant 
grooving. 

A vast amount of stock, especially cut flowers, is now handled by 
wliolesale eouimisslon houses, which are to he fonnd in nearly all the 
hvi'ge cities. These houses have every facility for the rapid handling of 
ibjwers, and afford to the growers an opportunity of disposing of stock 
wliicli a few years ago was not possible. Some of these wholesale 
men arc already lindiiig it neeessaiy to specialize, and for this reason 
are making reputations for having on hand the best in the market in 
the way of roses, violets, or whatever their specialty may be. 

In addition to wholesale commission lioiises, there are in some larger 
cities cut-flower exelianges, wdiieh handle a great deal of stock. These 
exchanges are controlled and managed largely by growers themselves, 
and are conducted as nearly as possible on an equitable basis. The 
Xcw York Cut Flow'er Exchange has been in existence for flve or 
six years, and its success has been quite marked. It has for its 
supporters some of the best growers in the Eastern United States, and 
the prices received through this cooperative iflan are said to be very 
satisfactory. 

In close touch with the commission houses and exchanges are the 
retail stores, w’hieh are by far the most important factors in connec- 
tion with this busiues.s in the matter of lianclling and disposing of 
stock. The amount of flow’ers and plants handled these establish- 
nients in some of the large cities is almost incredible. Undoubtedly, 
the annual sales of some of the best e.stablishments of this kind in 
NeW' York City will not fall short of thi*ee or four liundrod thousand 
dollars, Tlie stores themselves are looked after with the greatest 
care, every attention being given to the satisfying of artistic desires 
on the part of the customers. As already pointed out, the successful 
men in this business are those having sufficient artistic ability not 
only to eater to the demands of the customers, but to create new^ fads. 
The arrangement and handling of the flowers, the boxes, ribbons, 
delivery wngons, messenger boys, and every detail must be of the 
most artistic kind in order to attract attention and draw trade. 

It frequently happens that, owing to circumstances, quantities of 
flowers are left on the hands of 'wholesalers, commission men, and 
others. Most of this material is now disposed of to a class of men 
known as street fakers, who often play an important part in relieving 
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tlie pressure on an already i'ull market. These fakers are to be 
found everywhere in large cities, and, with their piisli carts and 
oilier facilities for locomotion, they are doubtless able to suppl}' a 
class of trade tliat could not be reached in aiu’ otlier vray. 

Throiigli tlic trade .journals growers, wholesalers, and rctailer.s are. 
kept in close loucli with each other. These journahs are published 
week [ 3 % and eacdi lias its staff of special cru'respondeiits, who watch 
tlie markets and call attention to oveiy detail wortli noting. 
review of tlie market rexiorts in them for the past ten j^ears brings 
out some interesting points. For instance, by averaging tlieir weekly 
quotations from January, ISOO, to December, 1800, it is seen tliat 
while there lias been an enormous increase in llio production of cut 
flowers, I'lriees have not decreased as much as would ]iaturall,y be 
expected. Tlxe following table shoAvs the jiverage prices received for 
roses, carnations, and Auclets in four of the principal markets during 
the period named: 

Average wholesale price per 200 of roses, carnatious, and violets, from 1800 tf) 1800, 
inclusive, in the fcmr princijxd cut-Jfoiver markets. 


Market. 

Rosev.rt 

Carna- 

tions. 

Violets. 

Chicago 

§5. 05 

$1.03 

$1.00 

Boston 1 

G.55 

l.Cl 

..<4 

Philadelphia 1 

C.20 

1.4S 1 

.sr 

New York 

4 32 

1. 35 1 

.so 

General average 

r>.T(> ; 1.51 

i 



a The Aineriean Beauty rose is exclndeil from this estimate on account o( tlie 
high price it commands in comparison with other %'arieties. 


It will be seen b}" this table that Chicago leads in the prices of 
carnations and violets and that Boston stands at the head in the prices, 
quoted on roses. The change in prices for the past ten years is sliown 
ill the following table, the averages being given for two periods of 
five Amars each: . 

Average irholesale priee per 100 of roses, carnations, and violets, in five-year periods, 
from 1800 to ISOO, inclusive, in the four principcil eut-flower markets. 


Flowers. 

Chicago. 

Boston. 

Phila- 
delphia , 

New York. 

Hoses; 

1S0( 1-1894 

S(i.77 

$7.11 

$3. 57 

$5. 10 

3895-189!} 

1.62 

C.TO 

0.01 


Carnations: 





1S90-1894 

1.85 

1.73 

l.til : 

Llio 

1895-1891) 

1.49 

1.53 

1.40 

1.17 

A^'iolets*. 





1890-1804...: i 

i.ir 1 

. 93 


1.07 

1895-l.m., 

1.01 

.74 

,73 

.71 
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Thi? following tc'ible sbows the x^ei'^-'entage of decrease in prices dur- 
ing the piist five years as comxmred with th<3 previous five: 

Pfn'ccntafje of decrease in tcholesalc ef looses, carnal ions, and viok'ls, from 

ISDd-lSOO, as compared with those received from 1SD0-PX>4, 


1 

:Marlcet. | 

Eoscs. 

Cfii’iia- 

tioas. 

Violets, j 

Chica £70 * 

' 

Per cent. 

Per cent. 

19 

Per cent. 

9 

i Bostoii ; 

IG 

13 ! 

■ 20 

Philadelphia 

8 

13 ; 

a 23 

; IVeyv" York 

30 

39 

31 


a Increiise. 


iewing the work as a whole and eousidering its marvelous develop- 
ment, it stands out as one of the most striking examines of the advance 
of wealth and culture. The increasing love for flowers denotes a 
growing reliiiement and a higher appreciation of all things artistic, 
which i)romises well both for the individual and the nation. 




tlBE AND FUTURE OF IRRIGATION IxN THE FNiTEB 

STATES. 


By Elwood Mead, 

E.A^pert i:} Charge of Irrigation Investigations, Ojjlce (f E:cperiment Stations, 


REMAINS OF AXCIEVT IRBIGATIOX WORKS. 

The earliest i)atiiway of civilization on the American continent led 
along’ the hanks of the streams. In various parts of the Soiithwestj 
notably in the Salt River \'alley of Arizona, in northern New Mexico, 
and along the southern borders of Colorado and Utah are well-defined 
remains of irrigation works which have outlived by many centuries 
the civilization to which they belonged. In at least one instance the 
bank of an ancient canal has been utilized as a part of modern works. 

Riding up the valley of the Rio Grande, in the first half of the six- 
teenth century, Spanish explorers found in the midst of arid sui*- 
roiindings beds of beautiful roses, ‘‘not unlike those in the gardens 
of Castile,” as they nofed in their diaries. They also found Pueblo 
Indians irrigating the thirsty soil, as their forefathers had done for 
centuries ])efore them and as their descendants are still doing to-day. 
In this valley and along the tributary streams, and at other places in 
the desert wastes of the Southwest, Spanish settlements sprung up 
and maintained themselves by means of these life-giving waters. The 
ditches at Lascruces, N. Mex., have an unbroken record of three 
hundred years of service, the history of which is written in the banks 
of the canals and in tlie fields irrigated. This is due to the sediment 
with which the waters of the Rio Grande are laden. T ear after year this 
]} as slowly added layer on layer to the sides and bottoms of these ditches, 
until from being channels cut below the surface of the soil they are 
now raised 2 or 3 feet above. It is here that one can yet find agricul- 
ture almost as primitive as tlxat of the days of Pharaoh, where grain 
is reaped with the sickle and thrashed by the trampling of goats. 

EARLY IRRIGATION IK CALIFORNIA. 

From these settlements and from the conquered cities of Mexico 
adventurous missionaries pushed them way still farther westward 
until they came in sight of the Pacific, teaching the Indians the crude 
art of irrigation, which they had learned either in Spain or of the sim- 
ple inhabitants of the interior, and making oases of bloom and fruit- 
age among the lulls and deserts of tlie coast. So came tlie early 

591 



■: ^59i2 .YEAiit’Bobk of OF agbicultuije. 

. tjhitrolies HUd gardouso£ California and the first small impulse toward 
tho conquest of its fertile soil, whicbi must always be gratofullj' asso- 
elated with the memory of the Mission fathers. 

Measured by their cost or the skill required to construct them, the 
snpill, rude furrows which watered these gardens are. now of little 
■ importance. Compared to the monumental engineering works which- 
have succeeded them, they possess to-day but little interest. The best 
; preserved of these Mission gardens is now an insignificant feature in a 
landscape which includes miles on miles of cement-lined aqueducts, 
scores of pumping stations, and acres on acres of orange and lemon 
orchawls, cnltivated with thoroughness and skill not surpassed in any 
section of the Old World or the New. It was far different at the end 
, of the eighteenth century, when the thirty or more of these gai’dens 
which were scattered along the coast between the Me.xican border and 
; i ^n Franbiseo were the sole resting places of weary travelei's and their 
frtvii iiiid foliage the only relief in summer from the monotonous land- 
|Js|^pq pt«RentM by the brown and arid hills which autroundett thi^^ 
side. They were under those conditions not only suecessfni 
of . inftnence from which to carry on the Christianizing of the 
Indian. tribes, but forces tending to break up the migratory impulse by 

among the early Spanish e.vplorers. 

BEGINNINGS OF MO0EEN IKBIGATION. 

Jn'glo-Saxon "irrigation in this country -'we';^ 
'Talley "of .■Utah," where^ in ,July,-/Ig4P'v the ' ' 
clear waters of ;City.Oreek.u;pQnthe,shn-..'' 
■ alkaline, soil in ■ order that' they .'m'ight . plant the ' veiy last : 

in the hope of bringing forth a crop to-.Save"'' 
^|||fe,|f|%'^hipany;frOm starvation. 

||^g|||^'^;iht»re^ihg' not merely because It is the. cradle of our modewt^.'' 

but. even more so as showing how importanta-re:;,.'; 
and public control in the diversion and use of rivers. : 
‘the. pioneer' period of their history the settlers' of XJtoh'-':... 
direetbn of exceptionally able and, resourceful leadi^'V 
|^^||‘{^^:;^e«l|>y'the fact that their followers yvere knit together hyi'?' 

^ligious , impulse. ’ These leaders ' had the wisdom.::;;^:l^; ' 
and shape their institutions to con orm to tlie 
,,^^,?;i^siditbas and enviroriment uf ;.a land 'strange. 'apd .'hew 
|p|^& ,f^ehh*.;; ..T^6y' Sound that irrigation' :was,;h^esab|^ 

Jh ;lhe;;hp:be:that; fhey. had nhosenj' and' that 
their'iadhiStrbl.brkani^^ 





Fig. 2.-A Later Irrigation. 







Fig. 2.— Appearance of Irrigation Canal Ten Years after Completion. 








Fig. 2.— Mount Union, from Union Pass. 
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That the great material results wliicli quickly followed could have 
been realized without the cohesion which came from an association 
dominated by religious discipline and controlled l>y the superior intel- 
ligeiiee of tlic head of the Mormon Church, is doubtful; but that the 
cliaracter of institutions in the valleys of Utali, both industrial and 
social, was chiefly due to. the environments in wliicli tliey were placed 
is l)eyond dispute. Cooperation became the dominant principle shn- 
l>ly because the .settlers were in a land without capital, and it was 
beyond the x>ower of the individual to turn the mountain current from 
its course and spread it iiimn his lands. Only the labor of many indi- 
Auduals, working under organization and discipline, could make the 
canals or distribute the waters. A small farm unit was chosen, not 
because men were less greedy for land than in all other new countries, 
but because it was qiiickly seen that the extent of the water supply 
was the measin‘e of i)roduetion, and their ability to provide this was 
small. Diversified farming, which is one of the leading causes of the- 
remarkably even prosperity of Mormon agriculture, was resorted to 
because the Territory was so far removed from other settlements that 
it. was comx)elled to become absolutely self-sustaining. The small 
farm unit made near neighbors, and this advantage was stiU more 
enhanced by assembling the farmers’ homes in convenient village 
centers. One reason for adopting this plan, in the first place, was 
doubtless for i>rotection against the Indians, but it has become a per-^ 
manent feature, which is still adhered to in making new settlements 
because most satisfactory to the social instinct. (A view at the head 
of one of the early iiTigation canals in Utah is shown in PI. LVT, fig. 1.) 

COOPERATIVE COLONIES IN COLORADO AND C!AL1BY>RNIA. 

The discoveiy of gold in California created the Overland Trail, which 
wound its tortuous course across the hitherto tr«‘xckless wastes of the; 
arid domain. Its stations were usually along the banks of the streams. 
In the neighborhood of these, settlers had established themselves, and 
by means of simple furrows turned the waters of the streams upon the 
bottom land. This was the extent of irrigation throughout the vast 
region it traversed, outside of Utah, before the Union Colony at Gree* 
ley, Colo., became the second historic instance of the beginnings of 
the 1 ) resent system, and one which furnished a difierent stand];)oint 
for a study of the subject. 

As Utah is the result of a religious emigration, so Greeley is the 
creation of the town meeting. Its founding marked the beginning of 
a new and different industrial development in Colorado. Before this 
it was the wealth of the mines or the migratory and adventurous 
experiences of the range live-stock business which had attracted set- 
tlement. Greeley, on the contrary, represented an effort of home- 
making people, both to enjoy landed independence and social and 
intellectiTal privileges equal to those of the towns and cities the 5 ^ 
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left. Among its first buildings was Colony Hall, and among its first 
organizations the Lyceum, in which all the affairs of the community 
were debated AYith a fervor and fearlessness quite worthy of Horace 
Greeley^s following. Cooperation was adopted in the construction 
and management of public utilities, of which the iin-igation canal was 
the frst and most important. The wisdom and justice of making 
common prox:)erty of the town site, the beauty and value of which 
could only be created hy the enterprise and xjublic spirit of ail, was 
recognized and put into practice with satisfactory results. The only 
delibex’ate extravagance was the erection at an early day of a school 
building worthy of the oldest and richest New England community. 
The highest methods both of irrigation and cultivation were sought 
out through numberless experiments, until Greeley and its potatoes 
grew famous together. Tlxe home and civic institutions of the colony 
became the pride of the State, and the hard-won success of the com- 
munity inspired nuinerous similar undertakings and furnished an 
imx)E^se which resulted in the reclamation and settlement of northern 
Colorado. Boulder, Longmont, Loveland, and Fort Collins were the 
outgrowth of success at Greeley, and cacli adox>ted manj^ of the ideas 
and tendencies of the parent colony. 

Twenty years subsequent to the beginning of ITtah, and contempo- 
raneously with the settlement of Colorado, similar inffuonees began 
to make themselves felt in California, esixecially in its southern part. 
Anaheim is called the mother colony. This was cooperative in its 
incoption, and its inineipal irrigation system has ever remained such. 
Riverside followed a few yeai’S later and represented a higher ideal; 
but the spirit of speculation in which California civilization was born 
soon fastened itself upon irrigation, as it had done in the case of min- 
ing, and ran a mad race through southern California. Irrigation in 
this State became corixorate and speculative. Where ITtah and Col- 
orado had depended only uxxon their hands and teams for the building 
of irrigation works, California issued stocks and bonds, and so mort- 
gaged its future. Men began to dream of a new race of millionaires, 
ci*eatecl b^^ making merchandise of the melting snows, by selling 
‘‘rights” to the “renting” of water, and collecting annual toll from 
a new class of sbeiety, to be known as “water tenants.” 

CORPOHXTE CANXn BUILDIXa, 

The investment of corporate capital in canals to distribute and 
control water used in irrigation began in California, but spread like 
a contagion throughout the West. For a quarter of a century it has 
been the leading factor in promoting agricultural growth of the west- 
ern two-fifths of the United States. It has been the agency through 
which many millions of dollars have been raised and expended, 
hundreds of miles of canals constructed, and hundreds of thousands 
of acres of land reclaimed. It has built the largest overfall dam ever 
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placed ill a large river. It lias been tlie chief agency in replacing 
temporaiy wooden slrnctures hy masi^ive lii?adv»'orks of steel and 
masoniy, and has, by the employment of the liigliesl engiueeriiig 
talent available and the introduction of better methods of eonstnie- 
tion, iiroinoted the economy'' and success with which water is now 
distributed and used. The question wliicli h now to be considered is 
how the vast fabric created through its agency is to be directed and 
controllcKl in order that it may not cruinble of its own weight. (PI, 
LYII.) 

The constriietion of irrigation works hy eorx>oratc capital came as 
a natural if not inevitable evolution. Tliere came a time in the dis- 
tricts first settled when the opportunities to dL\^ei‘l3 water cheaply had 
largely been utilized, and when the expenditure required was beyond 
the- means of either t!xo individual or the cooperation of many indi- 
viduals. The preiimlnary outlay was too great. In older European 
countries experience has shown that no ^agency can be so wisely 
intrusted with those larger expenditures as the State. Largo irriga- 
tion caiiaLs have been considered as being, in their nature, as much 
public improvements as are works to supply water to cities and towns. 
Being for the service of the l^llblic, those in older European countries 
have largely passed under public ownership. 

In this country corporations have, so far as con struct ion is con- 
cerned, taken the place of governmental agencies in other lands. 
Practically all of the larger and costlier works built within the last 
two decades have been of this character. The High Line Canal, which 
waters the land surrounding Denver, Colo,, with its tunnel through the 
mountains and its aqueduct carried along the rocky cliifs below ; tbe 
canals of the Wyoming Development Company, with its tunnel alone 
costing more than all the Greeley Colony canals combined, and its 
reservoir for storing tlie entire year’s discharge of the Laramie River; 
the Snnnyside Canal of Washington, which when built traversed 00 
miles of sagebrush solitude, are illustrations in three States of the 
nature of corporate contributions to irrigation development. Even in 
Utah, cooperation was not sufficient to reclaim all of Salt Lake Tal- 
ley. For forty years the table-land north of the lake, one of the 
largest and best tracts of irrigable land in the valley, remained unoc- 
cupied, while the sons of the iiioneers were conii^elied to seek homes 
in the surrounding States. To reclaim this land, a canal had to be 
carried for 3 miles along the precipitous sides of Bear River Canyon. 
The flow of the river had to be eontx'olled by an extensive clam and 
tlie Malad River twice bridged by long and high aqiiediiets, and the 
miilion-dollar outlay required was more than home seekers could 
•provide. 

The creation of water-right complications came with the building 
of corporate canals. Previous to this it had been the rule for those 
who built ditches to own the land they watered, and thex*e was little 



596 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


difereiice as to wliether the right to water went with the ditch or with 
the land, because the ownership of both was united in the same person. 
But when companies were organized to distribute water for others to 
irrigate with and to derive a revenue from water rentals, there arose 
the ciiiestion as to who was the owner of the right to the water 
diverted — the company transporting the water or the farmer wiio used 
it. The laws of nearly all the Western States make the ditch owner 
the appropriator. This has created a divided ownersliit) of land and 
water, and many canal companies have framed water-right contracts 
on tlie theory of absolute ownership. These have proven a source of 
constant irritation to fanners. Some of these contracts recpiire the 
farmer to pay, at the outset, a royalty or bonus for the ‘‘right” to 
receive water, the charge for this right varying from 15 to $500 x^er 
acre, depending on the scarcity of the water sui^ply or the value of 
land and its products. There is a very prevalent feeling among 
farmers that as they are the actual “beneficial users” of the stream, 
they should be considered the ax3in'opriators, or at least that the owner 
of the laud should share with the owner of the ditch in the right to 
water. 

OBJECTIOXS TO CORPORATE CANALS. 

Having dealt with the benefits derived from corporate investments 
in irrigation works, it is now^ proper to x^oint out their defects. The 
most serious one is that nearlj- all large canals have been losing invest- 
ments. The record of these losses is so stupendous that it is reluc- 
tantly referred to. A single enterimise in one of the Territories repre- 
sents to its xn’ojectors a loss of over $2,000,000. The Bear River Canal, 
in Utah, which cost over a million dollars, was recently sold under a 
judgment for about one-tenth of this sum. A single canal in Cali- 
fornia reimesents a loss to its builders of over $800,000. These are 
not isolated cases. Similar instances might be multiifiied indefi- 
nitely. They are not due to badmamigement, to dishonesty, or faulty 
engineering. Some of the worst failures in a financial sense have been 
handled by the brightest and most experienced men in the West, but 
they were not able to make their enterprises pay, that is, they have 
not paid their builders. IsTearly all have been a success so far as the 
section intex^ested was concerned, but the benefits have gone to the 
public and not to the investors. The reasons for this should be more 
generally understood. The following are the most imimrtant: 

(1) The necessarily long delay in securing settlers for the land to- 
be irrigated and in obtaining paying customers for the water to be 
furnished. 

(2) The large outlay and several years of unprofitable labor required,* 
as a rule, to put wild land in condition for cultivation. Settlers of 
limited means can not meet this outlay and in addition pay water 
rentals. Nearly aU of the settlers on arid public land are men of 
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liiiiitecl means; lienee, canal companies have at tlie outset to furnisli 
water at small cost, or furnish to a small number of consumers. 

(3) The unsuitability of the jniblic-land laws to irrigation develop- 
ment. 

(4) The acquirement of the lands to be reclaiiued, in many instances, 
before canals are completed by nonresident or speculative holders, wlio 
would do notlii ng for their iniprovement. 

(5) Expenses of litigation. Experience has shown that in the esti- 
mates of cost of a large canal provision should be made for a large 
and long-eontinned outlay for litigation. It begins with the adjudi- 
cation of the stream and is proti'aeted tlirough the controversies over 
water rights. 

AVATER-RIGHT PROBLEMS OP THE ARID REGIONS. 

After this brief sketch of the beginnings of American irrigation, 
some of the lessons of wliicli will be considered at a later point in this 
article, we may appropriately turn to the great arid region as a whole 
and the complex legal, economic, and social problems with which its 
agriculture will vex the future. 

Mount Union (PI. LVI, fig. 2) rises in solemn grandeur in the Wind 
River Mountains of Wyoming south of Yellowstone Park. From this 
peak flow three streams, which, with their tributaries, control the 
industrial future of a region greater than any European coimtiy save 
Russia, and capable of supporting a larger population than now dwells 
east of the Mississippi River. These streams are the Missouri, the 
Columbia, and the Colorado. The first waters the mountai!i valleys 
on the eastern slope of the Rockies and the semi arid region of the 
Great Plains; the second, the Pacific nortliAvest, including part of 
Montana, all of Idaho, and the major portions of Oregon and Wash- 
ington; the third, the South w’est, embracing much, of Utah and west- 
ern Colorado, parts of ISTew Mexico and California, and all of Arizona. 

In this vast district, when reclaimed, homes may be made for .many 
millions of people. To effect tins result is a task inferior to no other 
ill the realm of statesmanship or social economics. It is the nation’s 
farm. It contains practically all that is left of the public domain, 
and is the chief hope of a free home for those who dream of enjoying 
landed indeiiendence, but who have but little besides industry and 
self-denial with which to secure iti As it is now, this land has but 
little value. In many places a township would not support a settler 
and his family, and a section of land does not 3 deld enough to keep a 
light-footed and laborious sheep from starving to deatli. This is not 
because the land lacks fertility, but because it lacks moisture. Where 
rivers have been turned from their course, the products which have 
resulted equal in excellence and amount those of the most favored 
district of ample rainfall. 
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There are only 0,000,000 acres of cultivated land along the ISTile, It 
is all irrigated. Where there is no irrigation there is desert. This 
little i^ateh of ground has made Egypt a landmark in the workUs his- 
tory. It supports over 5,000,000 people and pays the interest on a 
national debt half as large as our own. The Missouri and its tribu- 
taries can bo made to irrigate three times the land now cultivated 
along the Xiie. 

The essence of the problem to be met at the outset is the control 
and distribution of the water supply, since not only the enduring 
prosperity but the very existence of the homes created will be con- 
ditioned upon the ability to use these rivers for irrigation. The 
diverse interest of individuals and communities, and even of different 
States, will all be dependent on streams flowing from a common 
source. To reclaim all the land possible will involve the spreading of 
water over a sxirface as large as Xew England with New York added. 
Standing now at the birth of things and looking down the vista of 
the future, we can see in the course of these rivers the dim ontliiio of 
a mighty civilization, blest with peace and crowned with a remarkable 
degree of i^rosperity, in case wise laws and just x)olieies shall i^revail 
in the years of the immediate future while institutions ax’e forming. 
But if it be otherwise, if greed and ignorance are allowed to govern, 
and we ignore tlie experience of older countries than ours, there will 
remain to us only a gloomy forecast of legal, economic, and, possibly, 
even civil strife. 

THE APPEARANCE AND RESOURCES OP THE ARID REGION. 

In discussing this phase of the subject, let us follow the Missouri, 
Columbia, and Colorado rivers in their lonesome courses through 
mountams, iflain, and desert to the iilaco where one joins the Alissis- 
sippi, where another mingles its waters with the Pacific, and wiiere a 
tliii'd flow^s into the Gulf of California. For it is not only interesting 
but imi)ortant to see in the midst of wiiat siirroxindiiigs so large a 
future imijulatioii must dwell, and upon what otlier resources than 
winter and land it will rear its economic edifice. 

The climate of the western half of the United States takes its chief 
charaeteristie from its aridity, or dryness. The heat of its Southern 
summers and the cold of its Xorthern winters are alike tempered and 
mitigated by lack of humidity. Xeither the humid heat wiiieli iiros- 
trates nor tlie humid cold which penetrates to the marrow^ is known 
in the arid region. The Western mountams and vallej’S are a recog- 
nized natural sanitarium w’here thousands of invalids are sent each 
year by physicians to regain their health. 

The dominant feature in the physical appearance of the arid regions 
is its mountain topography. On every hand a rxigged horizon meets 
the view. From Xorth to South, from Canada to Mexico, the Rocky 
Mountain Range makes the backbone of the continent. Along the 



EISE AND FUTUEE OF IREIGATION. 


599 


Pacific coast the Sierra Xevada and Cascade ranges lift their Carriers 
to intercept the moisture and condense it into snow* Between these 
two principal cdiains, with their connecting ranges and outlying sjnirs, 
are many minor systems, so that the whole country is a snecession of 
mountains and valleys, of forests and deserts, of raging torrents and 
sinuous rivers winding to their sinks upon the plains or making their 
difficult way to the distant ocean. The far West is thus a land of the 
greatest scenic beauties, and widely" celebrated as such. 

The culth^ahle lands lie in the valleys, rising with gradual slope on 
either side of the streams to meet the foothills. IsTarrowing to the 
mountains, these valleys widen as the river loses grade and approaches 
the sea or its confluence with a larger stream. There are valley’s 
which will aeeoininodate hundreds, others, thousands or tens of thou- 
sands, and a few, like the Sacramento, in California, where millions 
may dwell. 

In the eastern iiortion of the arid region, and in high altitudes 
farther Avest, the land is covered Avith nutritious natural grasses, Avhich 
furnish ideal range for Ih’e stock. But the characteristic badge of 
the region is the sagebrush. This brave plant of the desert is com- 
monly held in derision bA^ those Avho behold it for the first time, and 
until they learn to know it as the shelter and dependence of range 
live stock Avlien the terrible blizzard sAA’eejis from the north and as the 
sure indication of good soil and the humble proiohet of the held, 
orchard, and garden. Thus, it happens that to the casual traveler 
the appearance of the region is forbidding. It is only in localities 
where the Avork of reclamation has been in progress long enough to 
X)ei*mit the groAvth of trees, Avith farms and homes, that the A^aliie of 
tlie soil and climate can be ai)pi*eeiated. There are such instances in 
all the seventeen States and Territories of the far West. One of the 
most striking is the Salt RiA^er Valley of Arizona. Here the tiweler, 
after a long and tiresome journej^ through AA'aste i)laces, finds himself 
suddenly confronted Avith homes riA^aling in taste and luxury those of 
Eastern States, and with orchards and gardens which resemble more 
the centiiiy-old gardens of France and Italy than a creation of the 
last tAventy years. 

Similar instances are the San Bernardino Valley of southern Cali- 
fornia, the Salt Lake Valley of ITtah, and the Boise Valley of Idaho. 

MINERAL AVEALTH OF THE ARID REGION. 

Another fact which contributes to the breadth of the economic 
foundation of Western agriculture is the variety and A-^alue of its min- 
eral wealth. In this it is richly endowed, not only with the precious 
metals, hut with the baser ones used in arts and industries, and Avith 
unusual quantities of coal, ore, and biiildingstone, the latter of Avhich 
includes many rare and Amluable kinds, such as marble, onyx, and 
agate. 
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Vfhile the annual value of these products runs into the tens of mil- 
lions of dollars, it is literally true that their developineut is yet in its 
infancy. With the e.xtension of railroad facilities, the improvement 
and cheapening of mining processes, the extension of agriculture, and 
consequent increase in the volume and decrease in the cost of the home 
food supply, the gain in annual production will assume in the future 
dimensions which would now he considered hej’ond belief. 

SOURCES OF FUTURE PERMANENT PROSPERITY IN THE ARID REGION, 

T <3 the mines in list be added the forests which clothe the mountain 
sides, especially those of the northern part of this region. To a large 
extent this is still virgin ground, where only the foot of the hunter 
and explorer has trodden. It is a region unrivaled in its ox)portinii- 
ties for the development of water power. The Shoshone Falls in Idaho 
are scarcely inferior to those of Niagara. The hundreds of streams 
which fall from the 10,()n0-foot level of the Rocky Mountain Range to 
the 4,(X)0-foot to o, 000-foot level of the plain at their base are destined 
to turn more wheels of industry than have yet been harnessed west of 
the Mississippi River. Back of the irrigated lands are the grazing 
lands, of which there are i)robably not less than 400,000,000 acres. 
These lands have been the dominant factor of the iMoneerlife of many 
of the arid Commonwealths, and they are destined, under proper man- 
agement, to always constitute the great nursery of cattle, sheep, and 
horses. The irrigated farm has back of it the mine, the furnace, 
and factory, and the civilization of Western America can not fail 
to have a prosperous and varied industrial life. Here there can 
be no one-sided development, no community exclusively devoted to 
the production of corn, wheat, or cotton, to manufactures, or to com- 
merce. The farm, the stock i‘ancli, the lumber camp, tlie mine, the 
factory, and the store are destined to grow up and flourish side by 
side, each drawing support from and furnisliing sustenaiiee to the 
others. 

PRESENT AND FUTURE OP IRRIGATION. 

The present situation, the results secured, and the tasks ahead in 
securing a wise disposal of the arid lands and in preventing the rivers 
from becoming an instrument of monopoly and extortion, will now be 
considered. 

We are met at the outset by an entire absence of definite informa- 
tion. We do not know, nor is there any ready means of determining, 
how many irrigation works have been built. In many States no pro- 
vision is made for their record. In only two State^ is this record 
even measurably accurate or complete. There may be 75,000 com- 
pleted ditches, or there may be double the number, but either as to 
their number or as to the number of acres of land reclaimed thex’eby 
there is only surmise and eoiijeeture. This, however, is known, that 
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tlie liigliest priced and most imoductive farm lands on tills continent 
are in the arid region; that the largest yield of nearly every staple 
crop lias been obtained by the aid of irrigation ; that not only has the 
growth of a.grieiiltnre furnished a market for the factories of the 
East and supported tlie railroads which unite tlie two extremes of 
the country, but it is the chief resource of nearly every one of tlie 
arid States. Colorado leads all the States of the Fnion in her output 
of i)reeioiis metals, hut the value of the product of her farms is neaidy 
double that of her mines. 

In Oaliforiiia it is the grain fields and orange orchards whicli sup- 
port the majority of her industrial population and furnish the basis 
for her future material growth and prosperity. Tlie beginnings of 
Utah were wholly agricultural, and without the irrigated farms tlie 
cities of that interior Oommonwealth would as yet be only a dream. 
In a less striking degree the same condition prevails in Idaho, Wyo- 
ming, Montana, New ^Mexico, and Arizona. This is the situation, 
wliiie irrigation is as yet in its infancy. The reclaimed areas, though 
making a large aggregate, look very insignificant relatively to the rest 
of the country when delineated upon a map of the arid region. The 
possibilities of reclamation have but begun to be realized, yet when 
every available drop of water shall have been applied to the soil the 
irrigated lands will constitute a comparatively small proportion of the 
entire country. The possibilities of irrigation are, however, to be 
measured not alone by the possible extent of the agricultural industry, 
but by the development of other resources wliich it will make feasible. 
The best and largest use of the grazing lands, the utilization of the 
forests, the development of mines and quarries, and the maintenance 
of railroads and commerce in the western half of the United States, 
all hinge upon the control and use of streams m connection with tlie 
fundamental industry of agriculture. Since irrigation is essential to 
agriculture in the arid States, the extent and character of its develop- 
ment must surely measure the superstructure to be built upon that 
foundation. 


GROWTH OF IRRIGATION AND NEED OP BETTER LAWS. 

Some of the beginnings of irrigation have been referred to. The 
details of its growth can not be dealt with. It has been crude in 
many v'ays. There has been no attemi)t to provide for the diversion 
of rivers according to some preaminged i)lan having for its object the 
selection of the best land and the largest use of the water supply. 
Instead, each appropriator of water has consulted simply his ability 
and inclination in the location of his head gate. There has been an 
almost complete failure to realize that the time was coming when on 
many stx*eanis the demand would exceed the suxiply, and that a stable 
water right would be as important as a valid land title. The laws 
passed for recording claims are, as a rule, so loosely drawn and 
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imperfect that they would be a source of amusement if the evil results 
of tlieii* operation wei'e not so disastrous. More than half of the State 
laws provide for inaugurating a title to water Ify posting a notice on 
the banks of the stream. They have not aided tlie proposed appro- 
indator, because the right to post other appropriations was iinro- 
strieted. They are of no use as a warning to others, because not one 
ill ten thousand of the jiarties concerned ever see them. A search 
for these notices along the cottonwood borders of the hlissouri and its 
tinbntaries would be the unending labor of a lifetime; hence, the 
requirement was and is ignored; it is another of the many influences 
tending to unsettle irrigators’ just rights and bringing the attempts to 
frame laws for their protection into disrepute. 

Looking over the field at the close of the century, we find that tlie 
United States stands practically alone among irrigation countries in 
having left all the work of reclamation to the unaided elTorts of 
private capital, and in the prodigality of the surrender of public con- 
trol of streams. In one respect the policy xmrsued has been suc- 
cessful. It lias resulted in an enormous investment (not less than 
$100,000,000, and some estimates make it twice that sum) and the crea- 
tion of taxable and productive wealth of many times the amount 
invested. W e have now about reached the limit of this sort of growth. 
There will he few large private investments in canals hereafter until 
we have better and more liberal irrigation laws. Entrance on the 
coming centuiy is confronted by larger problems; the stpi'age of flood 
waters, the interstate division of streams, and the inauguration of an 
adequate system of i>ublic control, which will insure to the Ixumblest 
handler of a shovel his share of the snows falling on mountains above 
his farm, no matter how far removed therefrom lie may be. 

NEED OP REFORM IN THE MANAGEMENT OP ARID PUBLIC LAND. 

Along with better water laws should come a corresponding reform 
in the management of the remaining arid puhlic land. At the outset 
of its settlement these ixroblems were entirely ncAV to English-sx)oaking 
men. 

Early settlers came from the humid xiortions of Europe and settled 
along the humid coast line of the Atlantic and, later, in the humid 
valleys of the Ohio and Mississippi rivers. The land laws which they 
applied to the public domain of their day produced excellent results, 
making homes for millions of people and effecting a wonderful devel- 
opment of material resources. 

When settlement had proceeded under these laws to the Missouri 
River and beyond, it was not strange that their piinciples were 
extended to the remaining public domain, for the vast majority of the 
American people had no conception whatever of the conditions exist- 
ing in the far West. Not only the national lawmakers, drawn mostly 
from regions of abundant rainfall, but the legislators in the arid States 
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themselves were Iblmd to the necessities of the situation. The value 
of gold they knew, but the value of that other element of national 
wealth, which will continue to sustain vast i:)opiilations long after the 
last ounce of gold shall hav^e been taken from the mine, they did not 
even dimly appreciate. So, to a largo extent, they merely reenacted 
upon their statute books the common law of rainy and foggy England, 

HOMESTEAD LAW NOT ADAPTED TO THE AIIID REGION. 

The homestead law- may have served a useful, even a beneficent, 
purpose throughout large sections of the Republic, but it is not adapted 
to the settlement of a region where practically nothing can be grown 
except by artificial application of water. This fact has been learned 
at last through many years of hai'dship and disappointment, at tlie 
cost of many million dollars. One of the most x)itiful pages in the 
history of the West is that wdiieh records the story of the settlement 
of the semiarid belt lying between tbe ninety-seventh meridian and 
the foothills of the Rocky Mountains. This is a territory 500 miles 
wide, extending from Canada to Mexico, including the western por- 
tions of the two Dakotas, Nebraska, Kansas, and Texas, and also 
eastern Colorado. In the absence of scientific demonstration to the 
contrary, tens of thousands of people rushed into thIvS territory under 
the delusion that it was a land of reliable rainfall, or would soon 
become such as tlie result of settlement and cultivation. 

New settlements sprung up in every direction, and important towns 
arose almost in a night. Men liastened from all x>arts of the country 
to claim their rights under the homestead law. Remembering the 
prosperity which similar armies of settlers had wrungfrom the virgin 
soil of the West, unlimited caxiital lent willing sui)port to this new 
outward surge of growing poi)ulatioa. The capital was largelj^ lost, 
but the pathetic side of the picture was seen in the bitter disappoint- 
ment of the settlers themselves. Many of them wasted the most use- 
ful and pregnant years of their lives in their brave iiersistence in the 
belief that the climate would change as the land came under cultiva- 
tion, and that there was some magic potency in the homestead law to 
o vercome the X)rocesses of nature. It is recognized at last that where 
water sufficient for i3urposes of irrigation can not be had the land is 
useful only for grazing. It is a mistake for the Government to offer 
to citizens land of that character on condition that they will settle 
upon ICO acres of it and make a living. There can be but one of two 
residts — either the settler must fail or he must become practically the 
tenant of- the jperson or corporation furnishing water for his dry laud. 

OPERATIONS OF THE DESERT-LAND LAW. 

The desert-land law was devised to xDroinoto the investment of cap^ 
ital rather than to encourage settlement. For this reason it did not 
require actual residence on the land reclaimed. Originally, whoever 
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would irrigate 640 acres of land was given title thereto on the pay- 
ment of the (Tovernmeiit’s price. Later this acreage has been reduced 
to one-half the original area. The operation of this law has been 
both useful and injurious. To give so large an area to men of small 
means is a mistake, because it is more than is needed to make a home 
and more than they can cultivate. It is not suited to corporate enter- 
pi-ise, or to reclaim large valleys which can be watered from a single 
canal, because it makes no provision for concerted or effective man- 
agement of the entire area. Its field of effective usefulness has 
therefore been limited. While it has added somewhat to the taxable 
and jiroductive wealth of Western States, it has also operated to trans- 
fer to single owners miles of water fronts which without this law 
would have been divided up into smaller farms with better social and 
agricultural conditions. 

THE CAREY ACT. 

What is popularly known as the Carey Act, from the name of its 
author, Senator Carey, gives to each State the right to segregate 
1,000,000 acres of land and to control both its reclamation and dis- 
posal to settlers. The limitations of the operations of this act confine 
its benefits simply to the opxiortunity to secure better management 
dnriiig the time of canal building and settlement. Five States have 
accepted the trust, but in only one, ‘Wyoming, have any canals been 
completed. These canals have been built by companies operating 
under a contract with the State. In Montana it is proposed to con- 
struct State canals from money obtained by selling bonds secured by 
the land to be irrigated. Enough i)rogress has not as yet been made 
to determine whether or not this innovation on past irrigation meth- 
ods is to meet with success; if it does, the third step in the evolution 
of canal building, which is the construction of State works, will have 
been inaugurated. 

INFLUENCE OF THE RANGE INDUSTRIES. 

To a certain extent there is an inevitable conflict between those 
who wish to use the public domain for homes and those wiio prefer to 
have it reserved for j:)asture, and, again, betw^een those who wish to 
use the pasture for cattle and those who want it for slieep. 

The range industries obtained possession of the field long before 
the higher utiUty of the lands for irrigation and settlement was gen- 
erally appreciated. When irrigators did come, they w^orked more or 
less injury to the range stockmen, for each settler occupied a part of 
the water front and added to the number desiring to use the free 
grazing land. It is for theunterest of the range-stock industry that 
access to streams be made as free as possible and that nothing be 
done to reduce their volume or prevent the overflow of natural mead- 
ows, while the higher interest of irrigation and settlement demands 
that the stream be diverted and its waters distributed over the widest 
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possible area. The conflict is between the wasteful use of water on 
the one hand and its economical use on the other, and, in a sense, 
between a i)mnitive and a more highly organized civilization. 

This statement should not be construed as denying that the range- 
stock industry is of vast importance nor that it will continue to be a 
great source of wealth to the country. Tliroixghoiit the West there 
are very large areas suited to nothing else. The point is that tlie 
higher interest of society lies in the most economical and profitable 
use of water to the end that homes may he made for tlie largest pos- 
sible number. Neither water nor land laws have favored this result, 
but precisely the contraiy. The object of reform should be to pre- 
serve and develoi) all interests, to adapt laws and institutions to the 
peculiar conditions and environment of the region. This can be 
done with far greater security to the pastoral industries than they 
enjoy under the present system, and at the same time land and water 
available for making homes and farms utilized to the best advantage. 

UNCERTAmTY AS TO STATE AND FEDERAL JURISDICTION. 

The pioneers of irrigation are menaced by the uncertainty which 
exists as to the limits of State and federal jurisdiction in the control 
of streams. It lias heretofore been assumed that the authority of 
each* State within its borders was unquestioned, and two of the States 
contain constitutional xirovisious asserting absolute ownership and 
control of all the waters within their bounds. A recent decision of 
the United States circuit court in Montana holds this view to be erro- 
neous, and that the snows which fall on x>ublic land and the streams 
which cross it are both under the control of Congress. A similar 
complication lias arisen in litigation over a reservoir on the liio Grande, 
in which both interstate and international rights are involved. In 
this case the United States Supreme Court has assorted the right of 
the General Government to ijrotect the interests of navigation regard- 
less of State statutes i*esx>ecting the use of water in irrigation. The 
assertion of the paramount imx)ortance of riparian rights and of the 
protection of navigation, regardless of the use of water in irrigation, 
will add greatly to the uncertainty regarding water rights from the 
tributaries of the Missouri or any other of the rivers navigable in any 
portion of their course. The reclamation of the arid I'egion involves 
the absorxjtion of streams, and it can not be settled too soon whether 
or not such absorption is to he permitted. 

COMPLICATIONS FROM LACK OF UNIFORM WATER LAWS. 

On the other hand, serious complications have arisen from the absence 
of any general or national regulations governing the division of water 
across State lines. . There are many instances where one stx'eam is a 
common source of supply to irrigators in two or more States. It 
sometimes haijpened that the perennial flow of such streams has beeh 
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first api:)roj)riated in a State along its lower course and utilized at a 
later period by other States near its source* l^eitlier of' the States 
coiieerned possesses power to remedy the evil, and each makes claim 
to all the Avater flowing nx)on its soil. 

The conditions Avhieh govern irrigation throughout much of the 
arid region are practically uniform, and Avhere this is true there is no 
question that a uniform irrigation law AYOiild operate with equal jus- 
tice and efficiency; but, owing to the absence of such general super- 
vision, Avater rights in States adjacent to each other arc often as 
different in character as if these CominonAvealths Avere on opposite 
sides of the globe. Failure to correct or regard those complications 
aggravates the evils to Avhich they gb^e ruse and renders the ultimate 
adoption of a uniform system of laws far more difficult. There is but 
one thing the States have shared in common, and that is endless liti- 
gation OA^er water rights. There is no uniformity of laAvs or decisions. 
The same issues are tried OA^er and oA^er again, and the precedent 
established in one ease is overturned in another. The construction 
of costly AYorks, and oven the long use of water, has not ahrays been 
stifiicient to secure parties in their rights. Where rights liave been 
successfully maintained, it lias been done only at the price of constant 
lawsuits. 

Usually the amount of water claimed is many times in excess of 
what the projected canal can utilize; frequently in excess of the entire 
A' olume of Avater in the stream. There is no one to protect the public 
interest as to the character of works to be built or to say Avliether 
they conform to good iniblic policy. The courts confirm these loose 
appropriations, and the foundation for endless litigation is thus 
securely laid. The question soon arises as to Avho first approiiriated 
the Avaters Avhich do not suffice for all. There is then nothing to fall 
back upon except the faulty filings Avhich Avere originally posted on 
the banks of the stream and the testimony of interested citizens. It 
frequently happens that old claims for very largo amounts of wafer 
have Jiot been utilized to their full extent until later comers have 
appro j)riated the unused sxirplus. The old claim is then enforced at 
the expense of the later one. The result is confusion, loss, and bit- 
terness among neighbors. 

The difficulty lies, first of all, in pojAular misconception regai’ding 
the nature of water rights and of property in water. This is enhanced 
by lack of scientific information concerning the ohai’acter and extent 
of water supplies and of the amount required for beneficial irrigation. 
Still further, there is a great need for a different system of appropri- 
ating Abaters and of distributing a common supply among consumers. 
These delicate and complex issues can not be fought but among pri- 
vate parties Avithout producing a condition of virtual anarchy, in which 
the Aveak must go down and the strong survive, regardless of their 
merits or necessities. The failure of the irrigation industiy from the 



RISE AND FUTURE OF IRRIGATION. ^ 607 

financial staiidi)oint is almost wliolly due to tlie illogical land and 
water laws wliieh have been described. 

METHODS AND MEASURES NEEDED TO DEVELOP THE ARID REGION. 

It is well to consider now by what methods and by Avhat measures 
of legislation the splendid resources of the arid region may be oi)ened 
to development. 

The first step is to determine the proper control and just distribu- 
tion of the water supply. The problem varies with different portions 
of the arid region. In the South, streams are generally torrential in 
character, furnishing the bulk of their waters in heavy lioocls, which 
must be stored in the many natural sites available in the mountains 
at a distance from the places Avhore the water is to bo ai)plied to the 
soil. In the INTorth, on the other hand, the i3roblem is not that of 
storage, but of the diversion of great rivers like the Yellowstone, the 
Snake, the Columbia, and the Missouri. Here works adequate to the 
reclamation of the areas of arid land which remain can only be built 
at great cost, rivaling those along the Ganges and the Nile. 

Before such development proceeds further it is desirable that some 
common agreement should be reached concerning the true character 
of water rights. The idea of private ownership in water apart from 
the land can not prevail vrithont creating institutions essentially feudal 
in character. A water lord is even more undeslrablo than a landlord 
as the dominant element in society. It is indisputable, as has already 
been said, that the man ^Yho owns the water practically owns tlie land. 
A i)roposition which contemplates the turning over of call the land to’a 
private monopoly, thus making a tenantry of those who may have their 
homes upon it in the future, could not hope to command popular sup- 
port. But the idea of a private ownonshii) of water, amounting to a 
virtufil monopoly of this vital element, has been permitted to grow 
up in the West. To a certain extent it has obtained recognition in 
legislation and protection in judicial decrees and decisions. In other 
countries the doctrine has largely disappeared, and in our country it 
should give place to a more enlightened eoncopiion, and to the only 
principle that can safely be adopted as the foundation of the agricul- 
tural industry in the West. 

The right to w^ater which should be recognized in an arid land is the 
right of use, and even this must be restricted to beneficial and eco- 
nomical use in order that the v^ater supply may serve the needs of the 
largest possible number. Ownership of water should be vested, not 
in companies or individuals, but in the land itself. When this prin- 
ciple is adopted, the control of the water is divided precisely like the 
lane]., among a multitude of proprietors. Rcvservoirs and canals are 
then like the streets of the town, serving a public purpose and per- 
mitting ready access to private property on every hand. Water 
monopoly is impossible under this method, and no other abuse iS 
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encouraged by it. Years of painful experience have abundantly 
proven that peaceful and orderly development can not bo realized 
except as water and land are forever united in on^ ownership and 
canals treated merely as public or semipublic utilities rather than as 
a means of fastening a monopoly upon the community. In Wyoming 
and Nebrasha the true principle has already been adopted by the 
State hoards of control and put into i)raetice with the best results. If 
it can be maintained and speedily extended to the other States, as it 
surely must be in time, it would mark an economic reform of the 
highest significance in the life of the West. 

APPROPRIATION ANU DISTRIBUTION OF THE WATER SUPPLY, 

Nfext in importance to the correct solution of the question of water 
ownership are the great problems of appropriation and of distribu- 
tion. As vsoon as possible all ditches used in irrigation should be 
carefully measured by some public authority and the results of this 
measurement be given the widest publicity, in order that irrigators 
may know approximately how much is taken and how much remains 
to be taken by new canals. The need of this information is so obvious 
that it will perhaps be difficult for readers unfamiliar with the sub- 
ject to credit the assertion that in all but four of the Western States 
the matter has been wholly neglected. This fact is largely respon- 
sible for the disheartening litigation which prevails so widely. 

It is of almost equal importance to have a scientific determination 
of the practical duty of water, showing the amount required for differ- 
ent soils and crops. Still further, there must be soihe form of public 
control in the distribution of water. Trouble always results when 
this is left to rival users to determine how much they need, csjpe- 
Cially in years of partial drought, when the supply may be insutficient 
-for all, and it is consequently necessary to recognize appropriations 
te the oMer of their piiorit^^ 

: (Check .gates on main canal and a measuring weir are shown in 
:|imiL) ■■ ■' ■ 

i PUBLIC SUPERVISION AND CONTROL OP IRRIGATION. 


' The entire discussion leads up to one inevitable conclusion: Tliis 
over aiid above all other industries, is a mattei* 
.supervision and control.^ Every drop of water euterlhg''^e':. 
drop'escaping at the eiidof the 'canal, , is 

public must determine, thi^ngli'chnsti^tipne;; 
water' otrnerShlp. ^ The ' pubiici'' inuist 
)oi . streams , and:' f or'; 
eiich,; ^re ^ of land,; 
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leaving all this to private initiative and management, and, along with 
inagnificeTit material progress, we have reaped a large crop of deplor- 
able financial results. 

While much must be left to the action of States and communities, 
there is still a wide field for national effort. Only the nation can leg- 
islate as to the public lands and reform the abuses which have been 
referred to in connection with the present system of land laws. There 
is a strong x^opular demand in the West for legislation providing pub- 
lic aid in the construction of works of too great magnitude and cost 
for private enterprise and a growing belief that one of two things 
should be done: Eitlier the arid States should be placed in a position 
to extend this aid, or the General Government should extend the work 
it is now doing in the reclamation of certain Indian reservations to 
the reclamation of the unoccupied public lands. One policy much 
discussed and widely favored is legislation which will permit of the 
leasing of the public grazing lands for a term of years at a small 
annual rental, the x)roceeds to be given to the several arid States and 
applied by them to irrigation develoiiment. If this is carried out, the 
settlers owning the contiguous irrigated laud should be favored; the 
object being to unite with the lands reclaimed a certain portion of 
the public x)asture. 

The National Government alone can make the best and broadest 
study of the vailous economic questions related to the development 
of agricultui’e on arid lands. This includes not only the iheasufe- 
ment of streams and survey of reservoir sites, but also a consideration 
of practical methods of applying water to the soil and of social and 
industriai institutions adapted to the environment of the arid region. 
The nation alone can deal with the conflicting rights in interstate and 
international streams and with the construction of great reservoirs at 
1:11011* heW waters, with a view to benefiting the several States lying 
along their eoui^se. The National Government is already active along 
. 'the:' expansion nf its efforts is 

V;" r ' ■ ' '■■■ ■ ' 

iNFnuEN'on: or iREiaATTon'npoK people and 

While a' description of existihg: eoMit^ in the far West nece^ 
sarily includes references to inany evils and disappointtnents, there is 
a brighter side to the picture,, and the future is luminous with hew 
hopes for humanity. A vast population Will make its homes in val- 
leys now vacant and voiceless, yet' potentially the best part of Our 
haiionai heritage. They will create institutions which will realize 
higher ideals of society than the world has yet seen. Irrigation is 
; : ah affair of ditches and acres. , It not only mahefe' 

hWili^tioh where men could not live without it, but it shaf^S ;; 

own peculiar design.'. Its 'underlying::'/Jh||^ 
is; that which makes 'for democracy and individual 
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IREIGATION PRODUCTIVE OF SMALL PROPPvIETORS. , 

Where land can only be cultivated by means of the artilieial appli™ 
tion of water, and Avliere that water is not under speculative control, 
it is owned in small Iioldings. This is so because irrigation intensi - 
fies the j)rodnct of the land and so demands much labor. It is a kind 
of labor which can not profitably be left to hired hands. The result 
is a multitude of small proprietors working for themselves. This 
fact is strikingly illustrated in southern California. Here the farms 
are small and almost exclusively occupied by their owners. But the 
great wheat ranches in other parts of the State, notably in the Sacra- 
mento Vallej?’, depend chiefly upon hired laborers, who make no 
homes of their own. The Sacramento Valley has less population now 
than it had twenty- Jive years ago. Of the increase of the rural pop™ 
Illation of the State between 1880 and 1890, 77 i>er cent went to the 
irrigated counties, and largely consisted of families who bought small 
farms and proceeded to do their own work. The influence of a great 
mass of small proprietoi's tilling their own land can not fail to have a 
very marked effect upon the character of the institutions. 

DIVERSIFIED FARMING A FEATURE OF IRRIGATION, 

Irrigation lends itself naturally to diversified farming and tends to 
make population self-sufficient within itself. Although in certain 
localities, especially those where the climate is favorable to raisins 
and oranges, the contrary has sometimes been true, the tendency of 
irrigation as a whole has been to discourage the production of single 
crops and make families independent by producing the variety of 
things they consume. This tendency is steadily gaining ground. 
The diversified farming which irrigation both permits and encourages 
will bo an important element in contributing to the indexiendeiico of* 
the people who sliall inliabit the arid region of the future. 

IRRIGATION AS A TRAINING IN SELF-GOVERNMENT, 

Another interesting feature of irrigation is the training it gives in 
self-government. A farmer under irrigation can not remain ignorant 
and indifferent of public questions. He has to consider his interest 
in the river which feeds his canal and the nature of his relation to 
other users along its course. It is a training school in self-government 
and gives the first impetus to civilization in rainless regions. The 
capacity of the American farmer has already been demonstrated. He 
is the author of the best of our irrigation laws. Colorado was the 
first State to enact a law providing for the public control of streams 
and some sort of systematic procedure for the establishment of rights, 
but the credit of that is not due to her statesmen, but to the discus- 
sions of the Greeley Lyceum and the public spirit and iiidependence of 
the irrigators tinder the Colony Canal, OiDposed by the conservatism 
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of tlie legal profession and the prejudices of those not i)raetically 
familiar, with the subject, they had a long and doubtful struggle to 
secure the adox)tion of a statute which for a time made the State the 
lawgi ver of the arid region. 

In Utah the i>raetices of winter users are a hundred years in advance 
of llie State laws. This is due to the fact that irrigators recognize 
insensibly the connniinity ’nature of their interest in the streams. 
Tlic old feudal idea of inivate ownership in water has never made an 
irrigated district i>rosperous, and it never will. 

miUGATION ANB COOPERATION. 

Anotlier feature is the tendency towax*d cooperation. Under the 
Wyoming law accepting the Carey grant this cooperation is made 
obligatory. Every settler under a canal becomes a shareholder 
therein. Not only does tlie right to water attach to the land, but a 
share in the canal sufficient to carry the water also goes with it. In 
fact, the need of 'watering many farms from a common source and of 
organizing a community under rules and discipline for the distribu- 
tion of the supxdy make a nursery of cooperation. Its most conspic- 
uous manifestation is in the widespread and successful fruit exchanges 
of California. There are many instances of smaller and more local 
organizations of a cooperative industrial character, and they are mul- 
tiplying rai>idly. They seem likely to deal with yet larger affairs in 
the future as communities gain in age, numbers, and wealth. 

EFFECT OP IRRIGATION ON SOCIAL LIFE. 

Heretofore one of the evils of the irrigated home lias been its isola- 
tion. The valleys of many streams are narrow. The broad areas 
wdileh lie between these valleys are the home of cattle and sheep, but 
not of men. The Anglo-Saxon tliirst for land, and the opportunity 
■which the desert-land act gave to gratify it, resulted at first in a wide 
separation between homes, and in a loss to the pioneer of the advan- 
tages of schools, churches, and social life. Under the larger and 
later canals the tendency has been in the other direction. The Euro- 
I)ean custom of making homes in village centers has been adopted in 
parts of Utah, Wyoming, Idaho, and California, and steadily gains 
in public favor. Where farmers live in villages, their families enjoy 
ready access to schools, churches, libraries, and entertainments. The 
agricultural society of the future in the Western valleys wall realize a 
happy combination of town and country life — the indexiendencc wdiicli 
springs from the proprietorship) of the soil and the satisfaction of the 
social instinct -^vhich comes only with comniimity association. Such 
conditions are favorable to -the growth of the best forms of civiliza- 
tion and the noblest institutions. This is the hope which lies falio;^ 
in the arid valleys of the West. Its realization is well worth thie' 
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Struggle wliicli is impending for the reform of our land and water 
laws, and which will impose high demands upon our statesmanship 
and call for the exercise of the best order of patriotism. 

THE COMMERCIAL IMPORTANCE OF IRRIGATION. 

The commercial importance of the develoi^inent of irrigation re- 
sources is being realized in the West at the present time as never 
before. Especially in California there is a new awakening, and an 
effort on the part of the best elements of citizenship to I'emove the 
obstacles which have formerly hampered botli public and private 
enteri3rise. The East, as a whole, is beginning to realize the great part 
which the West is to have in the events of the twentieth century. 
World-Wide forces are working to hasten the day of its complete 
development and of tho utilization of all its rich resources. Tiie 
Orient is awake and offering its markets to the trade of the Pacific 
coast. With the develoimient of this trade there will come an impulse 
for the completion of the material coilqiiest of arid America b}’’ the 
enlistment of public as well as private means in tho storage and 
diversion of its streams for the irrigation of its hundred million acres 
of irrigable soil; the harnessing of its water powers to mill and fac- 
tory wheels; the crowding of its pastures with new millions of live 
stock; the opening up of its mines and quarries; the conversion of 
its forests into human habitations; the coming of a vast population, 
and the growth of institutions worthy of the time and tho place. 
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By Thomas A. Williams, 

Asftisiant Afjrostologist, 

EARLY FORAGE CONDITIONS. 

In the years of the settlement of this country the farmers 

found no difficulty in securing x>lenty of forage from the native 
grasses for the few live stock they possessed. The supply was abun- 
dant for their eveiy need (in fact, seemed unlimited), and little 
thought was given to tlie cultivation of crops designed especially for 
forage purposes. If anytliing was needed in addition to the native 
grasses, the lack was more than supplied by the waste or roughage 
from the varioii>s garden and field crops, such as beans, peas, turnips, 
and cabbage. 

As the country became more thickly xx>pulated, and a greater pro- 
portion of the land was brought under cultivation, the native forage 
supply was reduced. Furtliermore, with the advance of agricultural 
industries came better methods of caring for stock, and gradually it 
became necessary to devote some of the cultivated land to the pro- 
duction of forage crops. At first these Qvojys were grown for pastur- 
age or for Iiay, but with the devoloximent of the dairying industry 
came the demand for succulent feed to keep up the flow of milk in 
cows during the season of drought in summer and autumn, when 
pasturage became reduced, and during the winter, when the fresh 
pasturage was cut off entirely. The supplying of succulent feed for 
these two seasons presented very ditferent problems. 

On the one hand, it was necessary to provide crops on the approach 
of the drouglity season and to arrange for a succession of these while 
it lasted, the feeding being done from the field or by pasturing off 
directly; on the other hand, it was not only necessary to grow and 
harvest the sujiply of forage for winter, but it must be preserved in 
such a manner as to be ready for use at the proper time. In the South 
the problem was less diffieult than in the North, since, owing to the 
climatic conditions, it was possible to secure fresh feed for at least a 
large portion of the late fall and winter by the use of winter rye, oats, 
and other so-called winter annuals. Naturally, root crops were among 
the earliest grown for the puri 30 se of supplying succulent feed for the 
fail and winter, since they were already extensively grown for this 
purpose in the Old World. Although these crops have received con- 
siderable attention from farmers in different parts of the countryj 

6ia 
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and tlieir enltivatioii for forage lias iDoen at limeB qiiitc general in cer- 
tain sections, they have never assumed the place in American agri- 
culture that they occiip}’" in England and other parts of Euroi^e, and 
it is douhtfiil if they over mil do so. The reason for this may be 
found in part in the dillerent conditions under whicli agTicultiire lias 
developed in this country, but principally in the fact that corn, one 
of our standard croi^s, so readily takes the place of root crops in tlie 
farm rotations and is adaptable to use in so many ways as a food for 
stock. Then, too, the advent of the silo gave the American farmer 
a means of preserving this crop for an indefinite period in a most sat- 
isfactory condition for feeding to all kinds of live stock. 

PRESENT METHODS OP PRODUCING SUCCULENT FORAGE. 

Ill the United States succulent food is in the main at the present 
time provided by means of soiling crops, temporary or annual pas- 
tures, and silage. 

The crops that are most valuable for the production of succulent 
forage comprise coarse, quick-growing i^lants that draw their nour- 
ishment largely from the atmosphere and produce relatively large 
amounts of foliage. They are much less exhausting to tlio soil than 
grain and other so-called money crops, and include most of tiie best 
soil renovators. 

THE PLACE OF SUCCULENT FORAGE CROPS ON THE FARM. 

Just as it must be generally admitted that a syvstem of diversified 
farming is preferable for the country at large, so it must be agreed 
that succulent forage crops may bo made to form a very important 
X')art in tlie rotations to be followed in practicing such a system. 
These croi>s can usually bo grown in such a manner as not only not 
to interfere in any way with the regular yields of grain or other pid- 
mary crops, but even io the great advantage of the latter on account 
of the direct beneficial eilcct which they may ex'crt on the fertility of 
the soil. This is especially true of such leguininous crops as vetehos, 
cowpeas, and crimson clover. 

A strong point in the favor of giwing crops for succulent forage 
lies in the fact that an increased number of stock may bo maintained 
on a given amount of land and that the dairy products may be very 
materially augmented, both on account of the possibility of handling 
relatively larger numbers of milcli cows and also of the greater returns 
that may be secured from each animal. This is of special significance 
in the older, more thickly settled portions of the country, as is also 
the fact that the keeping of this increased number of stock insures 
more manure for the land. This last is in itself an item of great 
importance in the maintenance of the fertility of the farm, and, taken 
in connection with the direct beneficial effects upon the soil of many 
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of the crops grown for soiling and ensiling, is a most substantial 
ai*gunient in favor of giving these crops a regular jplace in plans of 
crop rotations. 

Another point in favor of the growing of these supplementary for- 
age erox)s is the fact that the general health of farm stock may be 
Icept ill better condition, especially in winter, by the judicious use of 
succulent forage, which serves as an appetizer and iiromotes the 
digestion generally. 

GROWTH OF THE PRACTICE OF SOILING IN THE UNITED STATES. 

In 1821 Thomas Massey, of Delaware, advocated soiling for the 
dairy, and urged tlie great value of corn as a forage crop.^ In the 
same year a system of soiling was recommended by a prominent agri- 
culturist, vnth the following crops in the order mentioned: (1) Grass, 
including clover; (2) oats; (3) Indian corn; (4) cabbage, with the 
addition of turnip tops and trimmings from other root crops.^ Other 
writers of this period speak of the value of corn for this purx^oso, and 
froju tlio time that the Government first began to issue reports on the 
various crops grown in this country it has been regarded as the most 
important fodder croi). The reports for the early forties contain 
many references to its use for soiling as well as for cured fodder. 
Soiling seems to have been quite general about this time in the East- 
ern and Southern States, hut in the then YYestern States of Ohio, 
Indiana, and Michigan it was said that ^Hhe pastures wore too exten- 
sive for much to be done in soiling,” although ^‘corn was regarded as 
the best crop for this purpose.” In Massachusetts and New York, 
where the dairying industry was largely followed, soiling was exuite 
favorably regarded and its practice urged by the more advanced 
dairymen. In addition to corn, other crops, such as i)eas and oats, 
were grown, especially in Mahio, where, according to the reports for 
the late forties and early fifties, the production of live stock and for- 
age crops were matters of great commercial inipoi'tanco. 

There has been but very little complete soiling i:)racticed in the 
United States. Occasionally, where tlio acreage of land is limited, as 
may be the case in the immediate vicinity of the larger cities and 
towns, it has been fonnd expedient to keep the animals confined in 
summer as well as Avinter and to supply green feed in the form of 
soiling crops. The general practice has been, however, to combine 
soiling with pasturing, using the former in a supplementary way only, 
the animals being allowed to run on the pasture a part of the time 
and receiving in addition a sufficient amount of freshly cut forage to 
keep them in proper condition. 

One objection early urged against soiling was that the animals were 
not allowed sufficient exercise when complete soiling was practiced 


^ American Farmer, May 25, 1S21. 
® Ibid., July 20, 1821. 
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and that tlicir health was injuriously affected to a greater or less 
extent. On this account the system followed most generally in the 
United States is to ho preferred. Complete soiling lias been urged 
hy some on the ground that under partial soiling stock is likely to 
become restless in tlie pasture in attempts to got at the soiling croi)s. 
This difficulty may be avoided, as a rule, by growing the crops at a 
distance from the pasture and feeding only in the barn or yard. 

TEMPORARY PASTURES. 

Too little place is given to tempox-ary pastures on the average Amer- 
ican farm, but one effect of the recent periods of drought lias been 
to turn attention more strongly to this method of producing forage. 
Often it is much more profitable to furnish stock with succuloiit food 
in this way than by soiling, the extra labor and expense of cutting the 
crop and hauling or carrying it to the feeding place being saved. It 
is not always possible to keep sufficient help on the farm to attend to 
the work of soiling properly, but by the use of the temporary or 
annual pasture the stock may be supplied with tlie desired feed and 
the permanent pastures brought safely through a droughty season, 
because of the lessened drain on their resources. True, this may not 
be the most economical manner of feeding succulent forage, owing to 
the waste from the trampling of the animals, but it is much better 
than keeping the stock on overgrazed pastiu’es, both as regards the con- 
dition of the animals and the future productiveness of the pastures. 

In certain parts of the country, notably in the Middle West and 
some sections of the South, this practice of sowing supplementary 
pastures has become much more common than formerly, partly because 
of the effect of drought on the yields of forage from the permanent 
meadows and pastures and partly through the increased demand for 
succulent feed arising from the growing interest in dairying and the 
inereirse of stock on farms heretofore largely devoted to the raising of 
cotton and grain. 

In the main, the crops that are gi'own for soiling can be also used in 
these supplementary pastures, but there are certain varieties which 
are best adapted for this purpose. Among such may be mentioned 
rye, turf oats, sorghum, rape, vetches, field peas, millet, beggar weed, 
and bur clover. 

HISTORY OF THE PRACTICE OF ENSILAGE.' 

PIONBEK ATTEMPTS AT PEESEEVmO FORAGE IN SILOS. 

The first recorded'American silo for the storage of fodder was built 
in 187S by Dr. Manly Miles, who says he was led to make the experi- 
ment through the favorable reports made by farmers practicing this 
method of preserving corn and other forage crops in France. He 
nsed four small silos, two of which were filled with corn and two with 
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the licMds of broom corn. The results were most satisfactory, and 
Dr. Miles published an account of his experiments the following 
yeav.^ . 

In 187f3 attempts at preserving forage in silos were maide by Messrs. 
Francis Morris, of Maryland, and C. W. Mills, of IsTew Jersey. 
The results of Mr. Morris’s trial were published the following year, 
and those of Mr. Mills in the Journal of the American Agricultural 
Association for 1881. Others followed in the footsteps of these pio- 
neers, some with success and others with failure, and the subject was 
much discussed in the various farm journals. Occasional notices 
regarding this method of preserving forage had appeared in American 
journals as early as 1873, but all related- to European practices. A 
great deal was added to the interest exhibited by American farmers 
through the translation^ of a French boolc on the subject, in which 
M. August Goffart described the method of ensilage followed by him- 
self and others in France. It is interesting to note that while the 
work of M. Goffart undoubtedly had much to do with the spread of 
this practice in the United States, it was a German, llerr Adoljph 
Reihlen, who first demonstrated the great value of corn as an ensilage 
crop. His experiments were carried on in the early sixties, and as a 
result tlio ensilage of corn was soon lu’aeticed in both Germany and 
Franco, 

One of the most effective agents in advancing the claims of the silo 
was the ensilage congress first held in New York City in 1882, in 
whicli two days were devoted to the discussion of this method of pre- 
serving forage. The consensus of opinion at that time was expressed 
in the resolution, unanimously adopted by the congress, ^‘that it has 
become a well-established fact by six years’ successful use in this 
country, and by the concurrent testimony of many intelligent farmers, 
that the ensilage system is of groat advantage to the farming interest 
and to all mankind.” 

The progress of this system of preserving forage was no doubt much 
hindered by the extravagant statements made by some of its early advo- 
cates. Practical farmers liesitated to adopt it because of the visionary 
character of these claims. However, the advocacy of Dr. Miles, Gov- 
ernors Price and Smith, and Messrs. Morris, Mills, Sprague, Brown, 
and other men prominent as scientific and practical farmers was 
proof conclusive that there were advantages to be gained by the ensi- 
lage^ of certain fox'age crops. Here and there enterprising farmers and 
daftynieii began to build silos, and gradually the practice was accorded 
a permanent place in American agriculture. Seven years after Dr. 
Miles made Ms first experiments a report was published by the Com- 
missioner of Agriculture giving the results of the experience of ninety- 
one farmers and stockmen in different sections of the country, and 
while these included by no means all the silos that were built, at that 

^ Country Gentleman, October 6, 1876. 
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time, tlie report is undoubtedly fairly repitisentativo of tlio practioe 
of ensilage tlirougliout the country’- as a whole. More than half the 
reports came from Massachusetts and New York, and only a dozen 
from the States west of New York and south of New Jersey. Some 
idea of the rapid development of the use of the silo may bo gained 
from the fact that in the report of 1883 but three were recorded from 
Wisconsin, while in 1890, aecwding to Mr. C. P. Goodrich,^ “in the 
town of Lake Mills, Jefferson County, WLs., which contains but thirty- 
four sections of land, there are not far from seventy silos, and the use 
of not one of them, has been discontinued, but more are going up.” 
It is noticeable that from the first the silo has been most generally 
used in sections where the dairying industry is paramount. 

CONSTRUCTION OF SILOS AND TREATMENT OF CONTENTS. 

It is interesting to note that in the United States the development, 
both as to the construction of the silo and the treatment of the con" 
tents, has been along lines of greater simplicity. The expensive 
, structures of masoniy, huilt by most of the eaidier advocates of this 
method and patterned after the silos of M. Goffart and other European 
farmers, have, given place to those of wood, which ai*o at once cheaper 
and .more easily built, while wooden walls are less conductive of heaf 
and cold. . 

The early practice of placing heavy weights on the material in the 
sio in order to press it. down and exclude the air, and which was 
■ thought to be very necessary to the preservation of the fdrage, was 
abandoned some years ago, as it was 
;■ f0i*age& well without stteh pressure. It was' alse;#i^ 1 i|^|: 

gves^sk importance that the filling of the Silo iSiOuId ‘Bis 
rapidly done. Dr. Milos was the first to combat this idea, arguing 
that “ with slow filling, without treading down the fodder, the tem- 
perature of the mass w’ould rise to a point that is fatal to the bacteria 
, that cause acid fermentation and that sweet ensilage” Would result. 

T^^ soon found to be uphold by experiraeht, and for ten 

,, years or more it has been generally accepted that rapid filling Is 
, ujonooessary, many farmers maintaining that the best quality of sweet 
is made by slow filling. Another early idea was that'the 
i|ii^j^iiiyshould be firmly packed as it was put into the siloy btit;h/: has. 

that all that is really ■nece8sa:^'-iis:|te;,^!t^|>,; 
and‘perhapa to trainp-the 'fodde^ 

Walls. .eftheailo.''' ' 

the whole, mass ‘may ^'bo': kept 
’k'oem 'jirAdtiee .to'-delay' the-ie^^ 
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Plate LIX. 



Fig. 2.— AMERICA’S Best Fodder Crop (Field of Corn Grown near 
Washington, D. C.). 
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at the edges, and fresh fodder is added at once. This maintains a 
liiirher temperature in the outer i)ortions of the mass and results in 
siiage of a more uniform fjinality. The former i>raetico was to cover 
the fodder with planks or hoards, .which were deemed necessary to 
keep the silage from spoiling at the top. This eoveiingof boards was 
discarded, however, soon after it was learned that heavy weighting 
was unnecessary, and a covering of straw, chaff, grass, or uncut corn- 
stalks was substituted. NTowatlays the covering is often omitted 
entirely, but it is generally considered the best praciieo to cover vith 
stiMW, chaff, or grass, since a few inches on top will mold and spoil 
anywaj^ forming a practically air-tight covering, and the addition of 
the straw or other material saves this loss in silage. 

At first silos were either square or rectangular, Imt more or loss 
diiheulty was experienced from the spoiling of the silage at the corners, 
and it vras also difficult to make the high wooden silo strong enough 
to resist the lateral pressure of the mass of silage. This led to the 
building of the circular silo (PI. LTX, fig. 1), which form is generally 
preferred at the present time. Tliere are no corners in such a silo, 
and a much stronger structure can be made with less building mate- 
rial than in the square or rectangular type. Moreover, the capacity 
of the round silo is greater in proportion to the wall space. It is the 
present practice when building a square or rectangular silo to board 
up or otherwise cut off tho corners, thus lessening the danger of loss 
of silage. Metal linings for the inside of wooden silos have been 
tried, but with poor success, usually proving less durable than wood. 
B<‘ecntly steel siding has been used in place of wood for the outer 
part of the wall of the silo, and it is said to compare favorably with 
lumber as to cost. 

The first silos built in tho United States were pit silos,” and these 
are still sometimes made, but aside from their cheapness they have 
no advantage of eonsequeneo over those built on top of the ground. 
A serious objection to them lies in tho difficulty in feeding the silage 
from them. On side-hill situations they can sometimes be use<t advan-^ 
tagcously. It is often possible to build the silo partly below And 
partly above ground, materially lessening tho cost, but retaining the 
advantages of tho above-ground silo. 

The desirability of silage as a food for farm animals during the 
winter and also in times of drought has led to many attempts to con- 
struct cheap silos, especially in sections whore building materials are 
high. One of tho most satisfactory of these cheap structures is known 
as the stave silo.” It is built much as a round tank, but is without 
top or bottom other than the soil, and is conqmsed of 2-inch lumber 
of varying width lield together by hoops of ono-half inch iron, Wit& 
suitable blocks for tightening. When filled a temporary Yoof may bf 
placed on the silo, or straw or grass may be spread over the sllag^^ 

A still simpler and more inexpensive method of preserving 
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fresh from the field is practiced in some sections, notably in Texas 
and elsewhere in the Southwest. Tliis is by means of the stack 
silo.” Tlie freshly cut forage (sorghum is usually used) is drawn 
into compactly built stacks, generally toj^ped with grass, and carefully 
raked down and heavily weighted. Tlie forage undergoes fennenta- 
tion and is said to be of good quality, while the loss from molding is 
seldom very great, being confined to the surface. 

VALUE OF ENSILAGE AS A FOOD FOR STOCK. 

The value of silage as a food for all kinds of farm stock ivS now 
Xiretty generallj^ recognized. It is seldom fed entirely alone, but usu- 
ally in connection with a small amount of hay and grain. In the case 
of horses, it is generally conceded that silage should form but a part 
of the ration, esx)ecially when the animals are doing hard work. On 
dairy farms silage holds a x)articularly important place, but even here 
it lias had to win its way against strong opposition. Although it was 
early admitted that this forage when properly fed materially increased 
the flo\y of milk and exerted a beneficial infinence on the health of 
dairy cattle, many dairymen refrained from using it because it was 
said to taint the milk and butter. This has been shown to be largely 
erroneous, at least so far as silage of good quality is concerned, and 
in any event may be avoided by feeding the cows only after milking. 
It has been shown by exiperience that the cost of milk and butter can 
be materially reduced by the Judicious use of good silage. 

In summing np the advantages of silage under the system of agri- 
culture prevailing throughout the greater part of the United States at 
the present time, it may bo confidently maintained that with no other 
method so much forage that is so palatable and of such feeding 
value be secured, be so safely harvested, stored so economically, and 
fed with so little waste. The silo is certainty a most valuable a<l junct 
of intensive farming, may almost be regarded as a necessity on any 
well-ordered stock or dairy farm, is a safeguard in times of drought 
as well as in excessively wet seasoms; its use is hy no means neces- 
sarily confined to the wealthier farmers, but is spreading rapidly in 
all sections of the country where the acreage of land is limited or 
where succulent forage is needed during the winter months. 

THE BEST CROPS FOR SUCCULENT FORAGE. 

CORN. 

Corn (PI. LIX, fig. 2), the most valuable crop of our forefathers, 
early assumed an important place as a forage crop, not without some 
opposition, liowever, for it is said that the idea of sowing it for fodder 
at first ridiculed. 1 As early as the second decade of the century 

^ Flint; Grasses and Forage Crops, p. 154, fifth edition. 
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this crop is mentioned as a most valuable one for soiling, and from 
the first introduction of the practice it has been regarded as the best 
to grow for this purpose. 

It was early observed that certain varieties of corn were more 
adapted to use for soiling and fodder than others. These have been 
improved and increased by selection and crossing until at the present 
time there is a long list of varieties, some of which are suitable for 
soiling and ensiling in any part of the United States. 

Two points have been kept in mind by those endeavoring to develop 
the varieties of fodder corn, namely, the desirability of varieties witli 
a long season of utility and producing heavy yields of foliage rather 
than of grain. Thus, we have the various ‘ ‘ evergreen ” varieties, which 
remain in condition suitable for feeding for a relatively long period, 
and other varieties, which give exceptionally large amounts of forage. 
These last are especially valuable for ensilage. By the use of a judi- 
cious selection of early and late varieties, and planting at proper sea- 
sons, it is now possible to have plenty of green corn for soiling for a 
large part of the summer and autumn in most parts of the United 
States. 

CLOVER AND OTHER LEGUMES. 

As the need of succulent forage became more generally recognized, 
it was found desirable to grow several crops for use each season in 
order that a succession of fresh foi'age would be assured. It was also 
found that a better quality of forage might be secured by selecting a 
suitable variety of crops to be grown in this way. Among the more 
important crops used for this purpose, in addition to corn in the early 
X)art of the century, were field iDeas, usually grown with oats or otlier 
small grain, clover, cow^peas, rye; and, a little later, millet, sorghum 
and other crops came into use. 

Clover. — Red clovei' was grown in Rhode Island as early as 1750. 
John Bartrain is said to liave grown it on his place near Philadelphia, 
Pa., prior to Revolutionary times, and, according to Darlington, it 
w^as introduced into general cultivation in Chestei' County, Pa., 
during the last decade of the eighteenth century. Sulfolk County, 
N. Y., was an early center for the cultivation of this crop, and con- 
siderable seed is said to have been exported from there. Red clover 
was included in nearly all lists of crops desirable for meadows, and 
its use for soiling seems to have been quite general in the North 
during the early part of the present century. It did not win its way 
unchallenged, however. A writer from Indiana, in the United States 
Patent Office Report for 1849, speaks of tlio strong prejudice against 
clover prevailing in his section on account of frequent deaths among 
cattle when first turned on it, and because w^orins destroyed corn 
following the clover. Its value as a soiling crop was early recognized, 
however, and it is still to be regarded as one of. the best perennial 
crops available for this purpose, as well as for use in the silo. 
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Mammoth, or sapling, clover is frequently grown and used in the 
same 'way as red clover, and in some sections, especially where the 
soil is vret and heavy, alsike replaces both of these. 

CowFEA.— In the South the cow^pca early assumed the idace oceii« 
ined by clover in the North. A 'writer in 1821 recommended the cul- 
tivation of this crop for forage and soil renovation,^ and there are 
references to its use for these purposes at least as early as 1815. 
Many writers for the United States Patent Ofuee reports and farm 
Journals during the second quarter of the century speak of the great 
value of the co'v^^pea (several varieties of which 'were grown ehielly 
under the name of biaek-eyed peas) in the South. A writer from 
Louisiana says, in the United States Patent Ojfice Report for ISAO, 
that the eowpea ranks next to corn in importance to the sugar 
planter, both for its value for forage and as a soil renovator, 
^yhile another from Tennessee calls it ^Vperhaps the most valuable 
crop in the South.” Although it was more often made into hay or 
the crop fed oH on the ground, it was also often used for soiling, and 
in recent j’ears is frequently made into silage, being genex'ally regarded 
as next in value to corn and sorghum for this purpose in the South. 
It is used to best advantage in connection with coim as a mixed silage. 
During recent years many new varieties of cowixeas have been devel- 
oped, some of them, because of their season of maturity and upright 
habit of growth, admirably adapted for soiling and ensilage. 

Field pea. — One of the first leguminous crops to be grown in tlie 
United States for succulent forage was the field pea. For many years 
the cultivation of this croix was confined largely to the New England 
States, but of recent years it has received more attention and is now 
quite generally grown in the Northern United States, where it is 
deservedly popular not only as a succulent forage but also as a hay 
crop. There are a great many varieties now on the market, varying 
widely as to hardiness, date of maturity, and yield. The seed is 
usually sown with some of the small grains, chiefiy oats, the inixlure 
containing about equal quantities of peas and grain. The crop is, 
perhaps, most commonly used for soiling, but is equally valuable for 
l>astiirago and silage. The combinatioii makes a forage of high feed- 
ing value and palatability, and the yield is usually good. 

Alfalfa. — xinother legume of great importance as a soiling crop 
is alfalfa, or lucerne. A writer in 1821 regards it as a most valuable 
crop for South Carolina, and claims to have gi'ow'u it for seven years, 
with the best of results, securing from six to eight cuttings per year.^ 
A New Jersey farmer, writing a few years later (1823), says: all 

grasses, it is the most profitable for soiling;” and Judge L. Buel, of 
Albany, N. Y., an authority on such matters, also' speaks highly of it 


1 American Farmer, 1821. 




SUCCULEKT FOEAGE FOE THE FARM AND DAIRY. 623 

for tills purpose. In fact, in the earlier years of its eultivation in tlie 
United States it seems to have been groAvn almost exclusively for 
soiling. Tlie seed was brouglit from France, and the French name 
“lucerne” was generally used. It was much less widely grown than 
red clover, however, until after the introduction, in the early fifties, 
of the Chilian variety, on the Pacific coast, from whence its cultiva- 
tion has spread over the whole United States. Although largely 
grown as a hay crop at the present time, it is also much used for soih 
ing. The early season at which it is read^^ for use in the spifing, the 
fact that several cuttings may he made each year, and the high feed- 
ing value of the forage make it a veiy desirable crop to grow for this 
purpose. The recent introduction of tlie hardy Turkestan alfalfa by 
the Department of Agriculture promises to make this desirable forage 
crop available to sections where it could not be grown heretofore on 
account of unfavorable climatic conditions. 

Soy bean.*— The soy bean was introdueod from Japan in the early 
part of the century, but was grown in a desultory way for a long time, 
onl}" coming into jn'orninence as a forage crop within comparatively 
recent years. It was apparently first grown in the botanic garden at 
Cambridge, Mass. In 1829 Thomas NTuttalU wrote regarding its pos- 
sible value for cultivation in the United States, and another writer 
tells of its. having been grown at Cambridge in 1S29 and at Milton, 
Mass., two years later.^ It is now regarded as one of the most valu- 
able crops for soiling and ensilage. Careful selection on the part of 
those engaged in growing seed for the market has resulted in the 
development of early, medium, and late varieties, so that it is now 
possible to get a good siii^ply of fresh soy-bean forage for a largo part 
of the summer and autumn. Although probably less valuable in the 
South than the cowpea, it has a more extended northern range, and 
hence serves as an intermediate between that crop and clover. 

\ ETCHES. — Of the vetches, eomnioii and sand (or hairy vetch) are 
tho only sorts that have been grown to any extent in this country, and 
tliese, while grown and used in essentially the same way, have been 
by no means as commonly cultivated as field peas. Common vetch 
seems to have been first introduced, and both spring and winter varie- 
ties were grown as early as 1820, principally under the name of tares. 
Several writers in the farm journals published in the eai’ly tw^enties 
speak of their value for soiling and supplementary pasturage, and in 
some sections large fields were devoted to the cultivation of these 
legumes. One farmer speaks of growing 30 acres of tares annually. 
Sand, or hairy vetch, is of much more recent introduction, and is, if 
anything, better adapted to general culture throughout the United 
Slates than the common vetch. 

^ New England Farmer, October 32, 1B29. " 

^Farmers’ Cabinet, October 15, 1847, 



624 YEARBOOK OP THE DEPARTMENT OP AGRICULTURE. 

Crimson clover. — Crimson clover is one of the most valuable leg- 
umes grown in the Middle Atlantic States.* It was introduced from 
Italy in 1818 by Bedingfield Hands, of Ohestertown, Md., and first 
grown by him and others to whom he gave seeds. In the first notes 
regarding it that appeared in the agricultural journals it is called 
Italian clover, but this name was soon supplanted by the one now in 
most eominon use. In 1820 Mr. Hands gave an account of the intro- 
duction of this clover and his experiments with it/ and still earlier a 
Dr. Anderson, to whom Mr. Hands had given seeds, recorded the 
results of his finals, speaking enthnsiastically regarding the value of 
the crop, particularly for green forage. Aside from being one of the 
most valuable cover crops and soil fertilizers grown in the Eastern 
United States to-day, crimson clover ranks high as a forage crop, 
especially Avhere the climatic conditions are such that it can be sown 
in the autumn for an early crop the next season. Affording an excel- 
lent hay when cut in the right season and properly cured, it is also 
extensivel}^ used in soiling and for filling the silo, as well as in annual 
pastures. 

Japan clover. — Japan clover was an accidental introduction from 
Japan, as it name indicates, first coming into notice in this country 
about 1830. It now occurs quite abundantly in the naturalized state 
throughout the greater part of the region south of the Ohio River. It 
is, perhaps, most valuable as an annual pasture crop, but is also used 
in other ways. Its ability to endure heat arid drought and to thrive 
on a great variety of soils renders it of much importance as a forage 
as well as a soil renovator. It is available as a pasture plant from 

, Florida beggar weed.— T'lorida beggar weed has only recently 
become of .importance as a cultivated crop. It is amative of the West 
IiidiCs and quite likely, also, of southern Florida, whex^e it was first 
eWtivated. The plant is an annual and is well adapted to the light, 
sandy soils of portions of the South. Its cultivation is spreading 
rapidly, and although it has thus far been most commonly grown for 
hay, it is also valuable for soiling, pasturage, and ensilage. 

Velvet bean. — Another succulent forage crop which has r6ccr4ly 
'.muoli attention is velvet bean. ■ Its first introdnction into" 

been through the' Department :0i 
years , ago. ■ .Until within a few yeareit 'W# 
'plant, , but', proving; adapted:; to;''ti(xe. ' 
'taken np':as a, soil 

in ,eB,$enti^ly ' 







Fig. 2 —Kafir Corn, Grown in South Dakota. 
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MILLETS. 


Millet was reeoinraendecl for soiling by various VTiters in the early 
twenties, anti its use for this purpose was urged in, the United States 
Patent Office Report for 1847. Varieties of both foxtail and broom- 
corn toiljets seem to have been included in these early discussions, 
altlwiigh it is difficult, often impossible, to tell just what kind of inil-; ^ 
,let,ithb Writer had in mind. At one time Hungarian millet attracted ; 
some attention, but it soon gave way to common millet and German 
millet. Dmnng recent years several varieties of broom-corn millet 
have come into prominence, notably certain sorts introduced from 
Japan and Russia. Another millet which has been highly recom-: 
mended by prominent, agriculturists is Japanese barnyard millet 
(PL LX, fig. 1), a recent introduction from Japan. Pearl millet can 
also be used to advantage as a soiling crop, and is perhaps more vain- >• 
able for this purpose than for any other. . , , . ^ 

SOEGHtJMB. ■ 

In some parts of 'the United, States, especially in the 
has, since its first introiluction, been legarded as a valnal3i^ 
■^^E!^';j:iUpdter:the‘hamehf Guinea'corndts cu]tivatioh;'fbr;^hih;j5dS®^ 
.'Wh^ytt-rgOd.'liy-Johri Lorhin in the Memoirs of the Philadeij)hia'''A'^p^^^^^^^ 
-enlliiral Society as early as 1810, and frequent refereneea to itvcde^^ 
in farm jourhals during the succeeding decades. A writer in 1823 l 
speaks of the great value of “ Guinea corn ” ' in South Carolina, find . 
its use as a forage seems to have earlj' become quite general in the 


South. Fresh impetus vms given to the growing of sorghum by the 
importation of new and valuable varieties (especially of the saecha- 
riae sorghums) from South Africa, China, and other countries, dur*i 
?||^'^^;^yIy fiftieSv; The value of ■ the saccharine varieties- 

in the South, and: this 

whereyer 'soiliiig;i^;^l|!eti||p| 
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';,|ig-::'2|:'»®iivi^rn^e&;:'dnrn,:-::hensacchafine,''Varietie^'-^^'v|^ 
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soil or climatic conditions. Among sueli crops may be mentioued 
rescue grass, more or less extensively grown in the Bontli for winter 
pasturage; rape, quite widely grown in tlie Northwest in re<iejit years 
t'(>r soiling and pasturage; biir clover, a valuable animal pasture crop 
for the South and Southwest; Guinea grass, grown in tlio extreme 
South and regarded as valuable for soiling; sweet clover, grown to 
some extent in the South and West, for soiling and silage; Austral ian 
saltbush, valuable for soiling and pasturage, particularly on alkali 
soils in the Southwest. 


WORK OF THE BREEDER IN IMEIlOYINO LIYE STOCK. 


By John Clay, Jr., 

Chicago, III, 

INTRODUCTION. 

The work of the breeder in improving cattle, sheep, and hogs is a 
subject that can be best considered in detail. I^ooking back, one sees 
a vv^ido trail, with numerous bypaths deviating from the main track; 
ami then looking forward, one sees the fields that are yet unbroken, 
and wonders where will the end be. The work assigned to the writer 
is to endeavor to trace and comment on tlie work of the improving 
breeders, the men who by choice or by chance have made our cattle, 
sheep, and hogs such as tliey are to-day. • 

EXTENSION OF THE CATTLE INDUSTRY. 

Behind us lies the New England vshore, beautiful as to scenery, but 
with rocky hills and narrow glades sparsely grassed. Southward is 
New York State, Avith widening valleys and deeper soil, while still far- 
ther south lie Pennsylvania and the Yirginias — all the home of scrub 
cattle for many generations. In these sections and in Texas and in 
the California valleys Avas the mother lode of the present cattle busi- 
ness, and following it came sheep and liogs. But it Avas not until the 
arrival of the era when our agriculture crossed from the original States 
of the Union to the great Amlleysof Ohio, Indiana, and Kentucky that 
the seai*ohlightof improvement Avas flashed upon the live-stock indus- 
try, which has been- developing new fields year by year. When the 
industry reached the iwairie a plain of unrivaled richness was exposed. 
As blue grass supplanted blue stem, and golden corn supplied winter 
food and gave fattening power, then the breeder felt the pulsation of 
the coming strife. Look over this land to-day. Illinois, the gimt 
ceutral State of the West, produces a perfect hog, Avith sheej) still 
waiting for the improver’s hand, and cattle rapidly climbing the golden 
stairs of perfection — ^by no means at the top as yet, but with aspira- 
tions to he there by and by. The great AA^ave of improvement which 
began in the thirties and coA^ei'ed pretty thoroughly the Central West, 
WTO arrested with tlie war, but swept on again with widening scope 
Avhen hostilities had ceased. Down in Texas, the Longhorns ” had 
accumulated, and there was a market North, but the quality of thO; ; 
stock Avas undesirable. WestArard, under the shadows of the EocKiei^, 
scarcely bigger than a man’s hand, wto a Imvine cloud sil 
During war times Iliff was in Colorado, Kohrs had tested 
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There was a glamor in free grass, and, at a time when our beef and 
mutton supply needed great extension, the ranchman sprang up with 
his herds and iioclcs on every creek- His advent had a vast influence 
and gave a great stimulus to the breeding of fine stock. The cattle 
man wanted bulls and the sheep man wanted rams, by the wliolesale. 
True it is, that the demand was ciwatic, but when it came it was a 
perfect flood. AYe had it in the early eighties, and now it is with us 
again. Geographically >speaking, the wave of improvement has been 
\vestward. To-day it is working strongly in the Southwest and inter- 
mountain regions. Texas is drawing heavily on our best cattle blood. 
The valleys of the Rockies are importing bulls and raising alfalfa, 
while the North A\^estera States are taking both rams and bulls by the 
car load. But the cattle man is more aggressive in this line than his 
brother stockman. On tlie Pacific coast much has been done in the 
way of improvement, but there progress is often retarded by droughts,' 
distance from market, and low'' prices. Some of the Califoi'iiia herds 
showMvonderful breeding. For many years past, with all the herds 
in pastures, the opportunities for development have been excellent, 
and as a consequence the cattle in that Stnte are of high grade, most 
of them strong in Shorthorn blood, wdiich has been freely imported 
in years past and industriously nursed and multiplied. 


SOME OF THE DIFFICULTIES OP EARLY CATTLE BREEDERS- 


The Fnited States and Canada (for the latter, is so intimately 
related to this country in the w^ay of improving live stock that it 
must bo included in the forward movement) are countries of mag- 
nificent distances, and while, of courvse, we have had the railroads, 
still the foiuidation of the work of improvement was laid so long before 
the iron liorse came into action that it is almost impossil)le to esfimatc 
the geographical diflicnlties of our earlier breeders. In England a 
good day’s joui*ney on liorseback took Batt^s or Bootli or Bake well to 
almost any i)oint lie had to reach, but the men of Ohio, wiieu they 
went forth to searcli for blue 1)1 ood, had to cover vast territory, cross 
great rivers and lofty mountain ranges, and ferry an occau that knew 
not the whirr of the screw and was but hearing the echo of the side- 
wheeler. Only great faith and indomitable iierseverance surmounted 
these geographical obstacles, and the knowledge tliat tlie country w^as 
far behind the times in meat and milk producing was an incentive to 
for in those men’s minds there was undoubtedly a glimmering 


REVIEW OF CONDITIONS. 


better 'Meat. 

'breeders may be to them.per- 
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"been-for more meat and better meat. We need more and better hams 
and bacon; we still lack in both quantity and quality in our mutton, 
while in beef there wseems to be a tremendous pressure for the better 
qualities. While our cattle statistics may show a decline in numbers 
of some classes of cattle, still much is made up by the system of early 
maturity. The two-year-old has taken the place of the three-year-old 
on the block. To estimate the actual difference in imoduction would 
be a perpetual-motion problem and one that could only be appi'oxi- 
mated, but it is patent to everyone that decrease in numbers has 
been largely ofl:set by forcing methods- We have a fair number of 
medium cattle. It is the prime bullock that is being called for. The 
unfortunate lethargy of the ordinary breeder during the decade pre- 
vious to 1896 in refusing to use better blood is reheeted iii both cattle 
and slieeii. 

CATTLE AND SHEEP INDUSTRIES COMPARED, 

After the boom in cattle prices, from 1882 to 1884, we underwent a 
period of depression that drove the average breeder of fine stock 
almost out of the market. The depletion of our pure-bred herds was 
heartbreaking. Once before, during the civil war, w'e experienced a 
similar condition, but with good reason. Here we were in the piping 
times of peace, with the country prosperous, with a spirited demand 
for our meats, and yet in some years the great bulk of the well-bred 
bulls had to be steered. In a similar but far less extravagant degree 
the breeder of fine sheep suffered. The sheep business is always more 
uncertain than the cattle 4rade; more subject to sharp fluctuations; 
more susceptible to political and commex’cial conditions; it depends 
upon wool and mutton, tlie former an uncertain quantity in the 
world’s markets, and a political football. The life of the slieeix raiser 
is a sort of seesaw'; now he has the high-growing plum of success and 
profit within his grasx> and now he is down; down on the hard ground 
of failure and loss. One year ho is Sisyphus, striving hard to push 
his great stone up hill; the next a veritable Jason, who hasfouncithe 
golden fleece. Wool goes up, then follows the sacrifice of in titton. 
Wool declines, but it is not certain that mutton will improve iix quality 
or price, nor have we had in this branch of the trade that steady for- 
eign demand that has eharacteiized our beef, bacon, and elieose trade. 
Then thei*e are enigmas in the sheep trade past all understanding, 
and disheartening to the improving breeder. When a New Mexico 
lamb, hairy, half goat in form, but with a clean-cut, fine face, that 
equ'itls the profile of the Cheviot, sells as high as the best Southdown 
or Shropshire, our ideas of breeding get a shock. But wdthal there iS ; 
a tendency to push vigorously the development of our flocks. Thei% ' : 
is a disposition to follow the middle course, to cultivate wool, but hot' p 
sacrifice mutton, and vice versa. Unlike the cattle trade, 
source of sheep supply is the open range. Gradually the 
cattle grazing on. free grass are being numbered. 
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were kiudleil in early dayi^ in Texas and burned bri^iitly in Colo- 
ratbi, Wyoiniin^*, IMontanji, and otlior Western Slates from 1805 to 
.1 805 arc ^oiting dliu and will soon ]>e but a reflection iu tlie bovine 
sky. Ag'ainst this <*onio increasing docks on the cattle? raj)gt‘s. We 
are, so to speak, in a transition state, so bir as our [h)cks are eon- 
<H>rncih Witli low prices for wool, and our slujcp unal>le to coiifipcte 
in a mutton line against our beef and liog product s, tlie small raiser of 
sheep in sueli States as Ohio and Indiana u^as driven out of the (ield. 

On free grass they could be i) reduced cheaply, and the fed Western 
wether — raised, say, in Wyoming and dnislied on Nebraska corn— 
could bo x>laced on the market at a figure far belovf the cost of tlie 
same animal in the granger States. In a iivihlei’ form we had a similar 
ex[)erienee in cattle. When the rancliman found out the value of the 
grass on the arid regions, and was not overstocked, he raised a steer 
for a comparative tride, and the men on the high-x>rieed lands of the 
Eastern and Central States found a new comxietiior, who cut into their 
profits. But that era is coming to a close. Tlio free grazing lands, 
or, at least, the watered jiortions, are being preempted in one way and 
another, so that the cost of producing a steer in tlio West varies but 
little from that of growing one in the East, wlicn the cost of trMnsp(u:‘ 
tation to market and other incidentals are considered. The breeding 
of (*attlG on free grass is practically a thing of the past. A few large 
herds remain, but iu another decade they will have gone. Tlio free 
grass of the West will be cropped by cattle that are fed in fields in the 
wintei', by steers imported from other parts of* the country, but) the 
lion’s share will go to our vast docks of slieep that have found a nat- 
ural home in the valleys and divides of the W estern and intermountain 
States. But the day is coming to sheep, as well as to cattle, when free 
grass will not be enough. As their numbers augment, and they crowd 
one upon another, cropping the wild grass more closely ami killing it s 
X)ro(liictiye power, winter feed will have to h(^ supplied, and tlie costi 
Of production w^ill be materially increased. Then will come >vith them, 

; it has with cattle, more attention to breeding. 

SECTIONS WHERE GREATEST IMPROVEMENT IS BEEN, 

Ther^ is no place wdiere demand stimulating supply has had greater 
effect than among the pasture herds of the West and Texas, especially 
: State at present. If you want a supply of good feeders in 

large numbers, where do you go? To the Panhandle of Texas, the 
yaBeys of Colorado, or the wind-swept divides of Wyoming, and^you 
the material that tops the market. Of course, there are 
native-bred steers that are better, but if any large 
first-class young feeders is needed you must look beyond 
^ Because those cattle men neither slumbered 

They w'ere buying blood, and that blood crossed on the 
-already improved Texan or Western cow gave us the steer that fitted 
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tlie feed lot. When the farmer of the East and Central West could 
iiavo secured the means in the shape of a good bull at no greater cost 
than he used a scrub, and the result is seen in our central mar- 
kets. Native steers have deteriorated, Westerns improved. Not the 
raricliman who breeds by hundreds has led the van, but it is the small 
l;>rceder in the valleys or by the streams in the West who has made 
the most rapid progress. As in cattle, so in sheep. The wnter expects 
to see smaller flocks in the West, more attention to winter feeding, 
and consequently less loss. Then will come the day when the flocks 
of the puro-blood breeder will be drawn upon heavilj’- and undoubtedly 
successfully, although, from the peculiarities of this trade, it is by no 
means so certain that the results will be as far-reaching in this branch 
of our live-stock trade as in the beef -making line, and ineidentalty, 
of course, in our dairy products. 

INFLUENCE OF FOREIGN DEMAND. 

irndoubtodly, the foreign demand has been the greatest incentive 
to improvement. It developed years ago in the inquiry for our hog 
products, an issue wo were able successfully to meet. In our sheep 
exports we are still away below the European standard. True, we 
send large numbers of sheep to Great Britain, but they fill a third- 
rate place. ThuS‘ far blood has not been used effectively in this line, 
but it will come. It is with cattle that we are at present reaping the 
best results of well-sown seed. We go to the parent country; buy in 
Aberdeen their best Shorthorns and Angus cattle; from Hereford and 
otlior parts of England we import the best "White- faced blood. Stream- 
ing through our native i)uro-brcd lierds it i^eaches in diluted form our 
feed-yard st*eers, and then it returns across the ocean, giving that 
reciprocity of trade which England cultivates so generously. 

Twenty-five years ago I rode across an Illinois farm. The original 
owner had trekked” from Kentucky. He built wisely and well, and 
his SOLIS were reaping the benefit. There was blue grass in profusion 
divided into generous inclosures by osage-orange fences, and the fine 
buildings were shaded by oaks and black walnuts— a heritage for any 
prince. On the imstures wei’e 1,000 cattle, not extra in quality, but 
rougli beef. They needed still the varnish that comes from corn. 

We want these in England and we must have them,” was my remark. 

Think of it; a quarter of a centuiy ago we had not, commercially 
speaking, sent a live bullock across the Atlantic, but since then end- 
less numbers, both dead and alive, have found their way to Europe. 
The Euroj>eans do not get our best cattle because New York and 
Boston still edaim these, but the exporter buys a grade close to the, . 
top. Ho wants nothing else. This influence on the market has beei| , 
far-reaching and all-powerful when we come to gauge quality, ,0^ 
foreign demand is here to stay, and it is a most important 
. OUT commerce. It can be helped mightily by the breede3rs:;y::';|ii^ 
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classes — those who raise tlie bulls and those who raise the steers. It 
is a fertile field, boundless in its size, and it is ready to bo cultivated. 
Tt is a mine fi’om which wc can dig more gxdd than from all the real 
luines put together. It gives labor and means ot support to hundreds 
of thousands of our farmers, and that means happiness, individual 
and national. One of the wellsprings of our prosperity rises in onr 
export trade, and among its varioits branches our live-stoek products 
form no moan proportion, for in our annual shipments across tlio 
Atlantic we estimate our cattle and sheep in the luindreils of thou- 
sands, and our dressed products in millions of pounds. Our live- 
eattle exports alone last year exceeded in value $30,000,000, while our 
meats and dairy products had an aggregate value of $180,000,000, 
a seventh of the total value placed upon our exports of domestic 
merchandise in the calendar year 1809. 

IMPORTATIONS. 

THE THREE LEADINO BEEP BREEUS. 

It will not be a serious digression to give luire a bit of historical 
matter as loading up to present conditions and showing some of the 
efforts exerted to improve our live-stock l)lo()d. The bovine a.l)origi- 
nes of this country were of Spanish origin. Early in the seveuteeuth 
century Dutch settlers in New York introduced cattle from their 
mother country. A little later Sweden sent over a consignment to 
some of her sons and daughters. Several importations from Denmark 
were made about the same time, and the Dritish Isles furnished tlieir 
quota also. These cattle were imported for practical purposes (food 
and work), and the questions of breed or race did not enter very 
largely into the consideration. From such mixed ancestry our so-called 
“native” cattle sprang into existence. As immigi‘ation increased 
and as our pionoors forced tlieir way tlirough l.lie “ forests prirnevar’ 
toward the Allegheny, toward the Ohio, and toward the Mississippi, 
our bovine stocks increased materially in numbers, l)ut became essen- 
tially of more and more mixed breeding. Iiniioi'tations were largest 
from Great Britain, cand the predominating strain in the conglomet^a’- 
tion was Britisli. Not until the dawn of the nineteenth ceiitiiry, in 
fact not until the century was sixteen or seventeen years old, were 
there any notable importations of “improving cattde.” The year 3 
1816 and 1817 are notable for the importation of numerous Shorthorns^ 
iiereford, a Devon individuals, Kentucky getting tile choicest 
specimens of the two former breeds. Lewis Sanders and Henry Clay 
were the first importers of Shorthorns and Herefords, respectively, 

regions of that State. It was in 1834 tliat Short- 
horn Importations began in right good earnest, with the formation of 
the Seioto Valley Association in Ohio. Purchases wore made almost 
regardless of prices asked, but the animals and their nroirenv found 
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ready sale among tlie then extensive breeders and graziers of Ohio. 
Tlie Clays and others made imx)ortant importations into Kentucky in 
the years 1837, 1838, and 1833. In the last-named year Bates blood ’ 
found its way from Kirklevington to Kew York. In 1853, ,at the 
Lord Ducie’s disi>ersion sales of Bates and other strains, Americans 
purchased freely, particularly of Oxfords and Duchesses. Ohio and 
Kentucky received veiy notable importations, and in these States 
were established some of our now most historical herds. American 
investments in coniieetiou with Shorthorns exceeded those in con- 
nection with all other breeds combined. Famous in our Hereford 
history is the importation of 1810, the ])ulk of wliich became the 
property of Mr, Corning, of Albany, K, Y. It was not until many 
years later, Iiowever, that importations were on any large scale. Tiie 
last few years have seen decreased importations of White-faces as of 
other breeds, because of the era of comparatively low prices and 
unproMtable breeding operations through which we have just passed. 

The remarkable demand from the range country for IIerefor<l breed- 
ing stock lias given an immense stimulus to the lleroford industry. 
Their adaptability to range conditions has established their repiita- 
iion as ^Mncomparables ” in that respect, and tlie most notable pur- 
chases of the past few years have gone to Texas and Die northern 
ranges* Angus cattle came in the seventies, and their x^recmiiicnce 
in the feed lot and upon the butcher’s block is the result of careful 
breeding and good management. Their cliaracter fits them for the 
climate of Illinois or Iowa, but they do not, as a rule, x:)ossess enough 
hardiness or ‘^rustling” qualifications to be a success on the open 
range. This brief resume of our throe leading beid; breeds ma.y (‘on- 
vey some idea of the efforts put forth to bettor our bovine stocks. The 
general effects have already been noted. 

SHEISP. 

Our earliest ovine stocks were, as witli cattle, of Simnish hlobd 
Wool was the primal consideration, and the Merino filled the bill com- 
pletely. When mutton became more of a factor we got the South- 
down and the Shroxishire, the Cotswold and the Lincoln, combining 
botli these most imx^ortant commercial items. 

IMPROVEMENT IN BOTH CATTLE AND SHEEP, 

In both cattle and sheep we have had the material for foundations 
’secure enough to suxiport any suiierstrueture, but in too many cases 
have builded unwisely, or have suffered from adverse causes that 
could not apparently be combated. To-day, however, we may mark 
improvement, and two of the strongest reasons for this are the Ayomf 
derful demand among our ranchmen for good bulls and good ran# ;; 
and the excellent demand from abroad for olir XH‘oducts, bovine,, ' 
ovine, and porcine, reference to which has already been made. ^ 
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PEDIGREE. 

Wliat m pedigree*? A nia>ss of liieroglypliies to the oitlinmy piortal, 
a sweet morsel for the expert to I'oll ofl! his tongue wlien walking 
thi’ougli a herd. “Full ot* Duchess, “full ot Anxiety or Wilhai,*'^ 
“full of illack])ij‘d blood,” is the too often repeat ed song of the ehain*^ 
pious of tlie Shorthorn, Hereford, and Angus l.>reods. Pedigree, in 
the language of the poet, is the “claims of long descent,” The die- 
tiniiary adds “lineage,” but in the animal world it means the Avay to 
iiiiifonnity. How long pedigree has been practiced we know not, but 
undoa])tediy it was in vogue long before we heard of it in print. 
Certain it is that on the borders of England and Scotland, among the 
Cheviot hills, it was unwittingly resorted to generations ago, but so 
far as practical and general purposes are concerned its historic 
exponents were in slieep, Hake well; in cattle, Bates and Bootli. Tliese 
men built a strong foundation. They, grafted stock on liardy roots. 
Ajiothcr question often arises in our minds, Would they have followed 
tlieir system to the disasters that overwhelmed their 8110008801*8? It 
is scarcely worth discussing except from the sentimental side. My 
own idea is that those masters in the art of blending blood would 
have seen the rocks ahead and veered the sliip. 

NEW ERA. IN BREEDING. 

With the use of pedigree in its conservative and carefully considered 
way wo entered a new era in the history of breeding. The soil had 
long been ready, but the plow and the guiding hand were wanting. 
They came, they saw, they conquered. In groping about and testing 
tlie new fad, as it was called, individual merit was never forgotten. 
It was the keystone of the arch on which the paper pedigree was 
built. Bakoweirs instinct, Bates’s keen scent for the good animal, laid 
the great fabric of lino breeding more strictly than pedigree on a wise 
and, to them, seemingly impregnable foiindatiou. 

The American br<?eders, casting around for beltei'ldootl than was at 
hand, were not slow to recognize and utilize this now invention, if we 
may so call it. Importations were made, the history of which in detail 
it is not within our province to recount. Their iiifliienco was wonder- 
ful, but much of the good blood while coursing through the veins of 
the common cattle in the distnets where good luck had taken it, was 
lost in hopeless contamination in the backwoods scrub. But much 
also remained, and was eventually concentrated in Kentucky, the beau 
ideal spot of the States, so far as the bovine race is concerned. The 
viciBSitudes df the breeder of fine stock were many. Commerce ebbed 
:;;v:ahd flowed; panics came, and war spread over the land, but anud alt* 
lllllre'blood washed.: for, nursed, and nurtured. ' 

'.iSaPiounATlON IN REDIORKB. 

■■ 'V' ■ ■■ ' ■ ■ ■, 

:s<feiB;. years, after the war. that speCu^tic^" ih.pddi^, 

had.'.;been' Indeuiatmg'.the system 'of ' the Ame^i^&brdeder 
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of Shortlionis for niany yeaVvS, readied flood tide. Its zenith ^vas 
attained at the NTew Yoric Mills sale in 1873. NTothing in the lilstory 
of Shorthorns (and syinpatlietically in otlier heef Infeeds) ever did 
more liarm than tliQ above sale. It is often refenxMl to with pride, 
but it was tlie ciiliiiination of a vidous system, the exploding of the 
balloon, whose inflation had been a gaseous mixture of* pedigree sans 
iiidividnal merit and no surrender ” of ideas once fixed. By some 
people tiris would probably be named fasliion. Fasluonhas its votariCvS, 
and it takes a superhiiman e^ort to stem the tide. You went to a sale 
(and we speak now almost exclusively of Shorthorns, the other beef 
breeds not appearing at that time in an 3 ’- large number), and what 
was the result? A good eow, heifer, or bull, excellent in individual 
merit, and vrith a stainless pedigree, so far as pure blood went, sold 
for a song, wliile some pun}", delicate, consumptivedooking beast with 
a fasluonable linciige v^as bid uj) to fabulous prices. Then the bubble 
burst, and into tlie wliirlpool went many a staiiiich breeder who, car- 
ried along with the current, could not escape the vortex. The rebound 
from such a blow ^vas detrimental to all breeders, but more especially 
to those in the Shorthorn trade, and from which they have but slowly 
(though we hope surely) recovered. 

Tlie damage done was more indirect than direct. Individual breed- 
ers suffered heavily, but nothing in proportion to the raisers of cattle. 
Pedigreed cattle were at adiseonnt, and there being little or no demand, 
well-bred calves were made into steers and heifers were sent to the 
butcher. In m 3 ’' own case, for a half dozen 3 ’'ears e veiy male M^as steered, 
and that in a region where blood was almost priceless, To-da 3 " 
are suffering in our markets for this neglect of pedigree. The bi'cedcrs 
sowed the wind and tlie raisers reaped the whirlwind. 

ABUSE OF PEDlGliEE. 

But the abuse of pedigree went further. From line breeding it 
went on to incestuous breeding. Bates sinned liere and intensitied 
the heresy. Hundreds fell into the rut. Then came tuberculosis, or 
to put it more plainly, consumption. The cry of pure Bates or Booth 
was a fearful shadow hanging over the premier tribe of cattle. The 
master hands were gone and their disciples failed to carry on tlie 
work. 0 iir American breeders pursued the above course with a detea’- 
minatioii worthy of a nobler cause. It spread all over, and, though 
Kentuck 3 " probably suffered worst, we saw it in every other State and 
Canada. Shorthorns have been specially spoken of in this respect, 
as the writer’s acquaintance with them has been most intimate, but 
we know enough of the dairy breeds, ^more particularly the Jerseys, 
to speak of the extraordinary ravages tuberculosis has made in their 
ranks. To get impi^essive power that would supply the block orpail^ 
sacrifices were made that eventual^ led to disaster. Tubercalosi& ^ 
came, and is to-day existent in many of our best herds of cattle, 
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or pedig'reed. N'atxiro exacts the penalty for reversion or disobedience 
of ]xer laws. This is the reef our iinx^rovin^^ breeders must guard 
against. We see intensity of blood used with grand effect in sheep, 
among our Lincolns in England, witli Border Leicesters in Scotland, 
and notably with Cheviots in their native hills; l)iit in cattle we have 
had signal failures in Shorthorns aiidJerseys. Let our Hereford and 
Aberdeen-Angas brethren take warning from the past. 

THE BATTLES OF THE BREEDS. 

In discussing the work of the breeder and his forward movements 
we must refer to the so-called ‘^Battles of the breeds.’’ These have 
been fought over and over again and so repeatedly that the subject is 
almost threadbare, so far as the i3ress is concerned. But instead of 
deprecating them, we thinli they should bo encouraged. People will 
lose their temper both on field and farm, in stall and show yard. The 
class of x)ersonal argument that we have listened to around a show 
ring, often running into abuse and sometimes growing almost into 
fisticuffs, should not be encouraged, nor should the jockeying indulged 
in by the professional showmen be allowed; but the honest, fair dis-' 
cussion of merit, cither on paper or by practical illustration, should 
certainly bo given a fair field and no favor. Nothing in our bovine 
histoiy can equal the struggle made fqr place and position by our 
Hereford breeders. Their enieeprise, their perseverance, and the 
magnificence of their methods call forth the highest praise. I would> 
not like to aver that it equals the individual efforts of tho early 
improvers of our cattle in their importation of Shorthorns, but it is 
so much more recent and the movement so much larger and so intense 
in its results that the history of sixty years ago is dwarfed in our m inds. 
Ill the dairy breeds we have had the same experience as with our beef 
breeds. The Jerseys xvere boomed, were advertised, were carried uj) 
to the zenith of their powers, and then came the natural results of 
inbreeding and incest. And yet I would bo tlie last to say that great 
good was not done in tliese booms of tlie past or will not be done in 
further eruptions whlcli the future will produce. The world would 
be nowhere if we had not the man of progress. You may gallop too 
fast, but that is certainly better than never to reacli your goal. Let 
us survey the subject a little closer, not so much in a spirit of criti- 
cism as to show forth, if possible, in bold relief from the pages of the 
past some of the mistakes we have made in our live-stock methods of 
V- Sixty or seventy years ago there was no necessity for 
; ^ ^ny^^ as to the different breeds of cattle or sheep we imported. 

was to get bine blood. The breeders of the old 
blazed a 'path through .the scrub: 

Every drop of blood was gold to our farmers' 
to our commerce. Nobody can detract 
our early pioneers who imported Shorthorns, tbe 
of beef cattle, then and now. 
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Ko man loves the Shorthorn more than does the writer. Take them 
all round, both in the stall and at the pail, and they fill the bill 
for the genei'al-purpose animal better than anything else in our 
bovine Avorld. Traverse America, traverse Great Britain and Ire- 
land, traverse Australia, traverse Argentina, and everywhere you see 
Shorthorn eyes peering at you — ten head at least to one of any other 
breed. Trace the history of the Shoi'thorn in America, and you will 
find its pages largely made up of fads. It is the same thing witli the 
Jersey in our milk breeds, but the writer takes up the other side of 
the question, because he knows it better. The original importer was 
looking to improve our scrub cattle, for the end is beef and butter, 
and so the early efforts were in this line. Soon there developed a 
spirit that ran to fashion, and fashion meant “Pure Bates”' and 
“No surrender.” This fad worked untold harm. Then came the 
red craze, which further intensified the misfortunes attending line 
breeding and fashionable pedigrees. The virgin fires of “red and 
nothing but red” are still kept burning. You might write and work 
forever, but your efforts to extinguish these foolish fires would still 
be unavailing. There is nothing of the chameleon in our Shorthorn 
breeders. They x>i’efer a paper skinned, hairless red to the sappy 
mellow touch of the roan, and to-day the cry is all “ Cruickshanks, 
Cruickshanks” — a beefy beast, but wanting in activity and hardihood 
for our Western world. The breeders of our White-faces and Blacks 
have followed a dilferent course. To use an expression from one of 
our light operas, they have worked “to make the punishment lit the 
crime.” Of course, we have our imdigreo men among the above 
breeders, because they can not be dispensed with, but forms have not 
been sacrificed. The type needed or bred by some master hand iu 
England is not necessarily the animal wanted on our Western farms, 
where seraitropical suns potir down their relentless rays, nor does it 
follow that a bull fitted for an English meadow can bo transplanted 
with good effect to the prairie or the valleys of tlie Platte River. 
What I say, and 1 say it without fear of contradiction, is that our 
Hereford and Aberdeen-x\ngus men have tried to meet the require- 
ments of our ordinary breeders better than have the Shorthorn men. 
They have improved the type to meet the demands of our climate, of 
our feed, and the vast distances thousands of our cattle have to travel 
for water. They have met the conditions, not reti'eated from them. 
In the moments of success, wliich are the lot of our Hereford and 
Aberdeen- Angus breeders, it will take stead^^ heads to keep the ship 
oil a level keel. : 

The White-faces have taken the range country. The Blacks ar0 
breaking into the breeding districts of the West, slowly, it ij$ 

;on account of the laziness and want of energy of the 
'SO' steady is the improvement (see stock yards records), of^ 
cattle that their onward march can not be stopped..' j 



638 YEAKDOOK OP THE DEPARTMENT OP AGRICULTURE. 

bear men take those cattle in preference to all others, and iny lesson 
ia life makes me follow the practical in preference to tlie theoretical. 
J liavo more faith in Armour’s scales than in Coate’s Herdhook, and 
tlic Jllacks on the block are the ideal of the bntcdie.r. I saw it in 
Scotland in early days; at Smitbileld later, and nearly every day at 
tlio Chicago stock yards since. These facts teach us that the improv- 
ing breeder must take lessons from his daily teachers, and in this 
fight of the feeder for recognition in the final court of aj)peal in our 
central stock yards will he find much that is useful and absolutely 
necessary to his existence in this age of competition. For the above, 
reasons, stated frankly, the writer believes in the ^‘‘Battle of the 
breeds” being carried on good natiircdly at home and abroad. 


TYPE. 


Typo is a wide word in the way it is used by our breeders of live 
stock. It has been used and abused, discussed and argued, until one 
is almost tired of it, and still no word is to be more used in the days 
that are coming. Types of cattle and sheep are going to be located 
in America just as they are in Great Britain. As you find the Short- 
horn and the Ayrshire, the Hereford and the Aberdeen- Angus in tlieir 
own peculiar localities, as you find the beautiful, graceful Cheviot oh 
its native hills only, and the Cotswold on the downs that the 
Severn yale, so the days are coming when, along with improvement, 
,;We:are going to have ^‘types’’ in different, places, and 
:;.^^tvA.',held.'':the Hereford has taken of the' range.' 

will tell you, solemnly thatitis^a'hi^ffe'^hooih’:'^^ 
of 'thO'West erazyafter' the, White-faces. On 
the surface much has been done in this line, but to find the real rea- 
son yon must go to the root of the matter.' You must imimrtially 
, inthii’O into the whys and wherefores. We see in this movement a 
loginning of types in American cattle at least. The range is appro- 
! priating the Hereford because he suits the conditions and climate* 
He is naturally a grazier, witli courage and i:)Grsevorance, a fine trav- 
eler, and in many respects more indifferent to climate than any other 


;'\beef, breed. 

But I go a step further, and say the breeder's of pure-blood Here- 
i:||j^,;;.'have\ improved their cattle so as to meat the views of, ,the;,men^ 
Twenty-Jdve years, ago what, was' the, Hereford;', in.v;';;, 
heavy-hoimed, narrow“hip|^,'i^#^,,y , ■ ,. 

in his, fere^gj;]^ 

werb^not' ih 

■ theih. ■' ^ ^ 
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fining down tlie slioulders, grasping at early maturity, and yet pre- 
serving all the good characteristics of the breed. Have our Short- 
horns (still, and I tliink always to he, the premier breed oC both 
America and Great Britain) made equal irrogress? The answer is cer- 
tainly in the negati*v"e. From Bates we have run wildly to Cruiek- 
sliaiiks — from roans to reds, and reds with no surrender, no room ‘for 
argument, no listening to the voice of warning. If our breeders had 
retained the courage of Bates, the milking power of Kiiiglitley, the 
beauty of the Rose of Sharons, the sea-otter touch of the roans, with 
a dash of the Booth and Oruicksliank early maturity and beef-rnaking 
powers, then we would have liad an animal that suited our Western 
country, and there is where we need hulls. I utter this criticism in 
no partial spirit. experience is with beef, mutton, and pork, the 
ultima thiile of all our live stock, and it is merely written to show 
forth from one point of view, and, as I think, the right one. What 
we 3ieed in cattle is to make beef and butter. In the struggle for 
existence we iiiust meet issues, and during the past quarter of a com 
tiiry in our beef breeds the Herefords and Aberdeen- Angus have mad® 
wonderful strides; while our Shorthorns have actually stood still, or at 
least have made but little advance. The breeders of the latter have 
neglected type, the type, at least, which is needed in our W estern coun- 
try. We may, however, look for better things. The improved demand 
Will bring forth better results, and then, too, different countries need 
different tyi)es. As we grow older we have more time to think and 
study the situation. The bull that suits the rich pastures of Illinois 
will not jueet the requirements of the Colorado ranchman. We have 
reached the stage where type is not confined to the different classes 
of beef cattle, but goes further, reaching the localities and meoting 
distin^ in all parts of the States. 

it te sheep, but, as said above, this is an industry more vari- ; ; 
pus, needing ihore elast^^^^ in its movements and ends than the , 

' butter,, or' 'bacofi business. ■ There are two soui’cesof 
flock— -mutton and wool. These products aie as different M the 
The one appeals to man’s interior, the other to his exterior, and it 
does not follow when one is in demand the other follows suit. Con- , 
sequentiy, the flock master has conditions to meet widely difE^rfe&IW 
from his brother breeder. The pendulum of his business tends , 

times toward wooL It is seldom that the best-wooled sheep meet 
;^;.^emand of 'the butcher.' . 'There is a 'continual wavering 'in ''the 
sheep man as to what' course, to'-pursue.,;’ Then' there is'^' the, 
fOr, large 'joints '{more apparent' bow than ever 

; , Still much is being done;'; and .'eventuaily';^^ 
thO' 'Arn'OricaU' ■■<Kmtinehi'''^l'',';fl'hd'^ 

ill Great'BiitaShr.'.'iM' thecGSotO^s^^ 
;:v^4eyi0tS.':ire products'' of their ,native ''hilis, :hrmly;est^i#l^ 
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tlio years to eonie we will have in Wyoming a general-purpose sheep 
widely different from that of Ohio or Ontario. It would be useless to 
prophesy whafc will be the leading breed. In a long stock-yard expe- 
rieneo I liave failed to make up my mind even vaguely on the subject. 
Certainly, wo are drifting on to some more defined, stable foundation 
in our shcej) business. As the Western floek master, at present the 
great producer, acquires land (as he is rapidly doing), and conse- 
queutly increases his expense of production, lie will need to look more 
narrowly to breeding only the best, or at least producing the type of 
sheep most suitable and profitable for his conditions. In t.his indus- 
try we are still in a transition stage, through which in our cattle busi- 
ness we have almost passed. Fj*ee range still serves the sheep man, 
but it will i:)ass away also, and the men of the East will meet their 
brothers of the West on more equal terms. 


THE AMERICAN BREEDER AS A PERSONALITY. 


' As a personality, the American breeder of fine stock is a wonderful 
study. In the pioneer days it was not the rich merchant, the great 
landed magnate, traveled and educated, but it was the farseeing 
farmer, witli modowst means, wdio did the real work. Such men as the 
Renlcks, the Smiths, and the Browns, men of mark and shrewdness 
and with an intense love of animals, were the pioneers, and continue 
to be practically the leaders to-day. Sometimes a rich man drops into 
breeding, but his efforts are apt to be desultory, often f^diehi and 
rarely successful. In Great Britain the leaders have been noblemen 
|an^;;;;;|arge 4 proprietors, who took up breeding’;:ii^^ 

aii'incentive to their tenants. ■' It was;a 'SontA:#' 

; atOhal system that flavorsS of the best in feudal days. It is true, of 
, GOnree, that Bakewoll, Bates, and Booth, and latterly Cruickshauk, 

, weren^ It was their brains that evolved their different 

types. The^Miad more than brains; they had genius. Their work, 
r however, lias been carried forward in a large degree by tlie rich hi^nd- 
, ownex*s fqrrca>sous. stated above, while in the States and Canada the 


file of our breeders are farmers who have fought and are 
M their way, having to make ends meet often in the face 

difficulties. There is a dash and enterprise amon^:Onr ■ 
which, if not a financial, is at lOastA':,, 
that take place in the sho\Y yard; 
■.themselves, 'are. but indicaMons 
eventusdlyleads on ■to^bloodless^battlee.^fe' 
.'all ■' this eolle^^ife 'vitality, 
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could not lie called the perfection of bovine structure. But his life 
work was a great one. He had one ideal, and he attained it. He 
wanted a neat, small, rather effeminate animal, pleasant to the eye, 
with its mild expression and mellow hide, low-legged, active, a grazer 
with rapid maturing power; but to my idea there was a want of scale, 
and his bulls wanted that masculine power, the impress of head and 
neck, which you must have in a male animal, whether it be a bull, a 
ram, or a boar. Treating this great breeder with all due respect, we 
can not place him on the same pedestal with the great lights that 
illuminated the first days of Shorthorns in Britain or the climax of 
Cruickshank’s career; hut he stands far and away ahead of all other 
American breeders of any class of live stock, and the world, not only 
the continent, is richer for his efforts. 

The criticism x>assed upon our breeders of all classes of live stock is 
that their methods are spasmodic. The nervous energy of our people 
leads on to this state of affairs. The writer has seen many herds of cat- 
tle and flocks of sheep, but scarce in one was there that remarkable 
uniformity or family likeness, that concentration of good points, that 
at once attracts the eye and gives character to the herd. The answer 
to the criticism is that we have not had the time, but we must endeavor 
to reach more uniformity. What a charm uniformity has to the buyer 
in our stock yards 1 From the intense practical ideas of onr dressed 
beef men and Eastern buyers, the improving hi’eeder can draw many 
a lesson. 

In the stock yards of late years we have had remarkable invStances 
of uniformity from the feed lots of some of our breeders of Aberdeen- 
Angus, perfect marvels, many of the lots of the best type of the beef 
animal, an Illinois herd marketing in December a lot of wonderful 
black beeves that on the hoof realized cents per pound, the highest 
fiigui^ of the past fifteen years. The credit lies with our best breeders 
of this class for having advertised their products by practical illus- 
tration; no paper warfare, but by concentrating the facts in the 
before you. Probably the best work, relatively, of our breeders d£ 
late years has been with this class of cattle. They have shown us by 
their sacrifice in feeding steers that, as bulls, would have been a credit 
to any pasture, the wonderful jiowers of the Aberdeen- Angus as a beef 
animal; in fact, they have given us the living pictures, and remark- 
able ones they have been. The Aberdeen- Angus breed, transplahted 
from its native home to our shores, owes much to the personality of 


the men who have handled these cattle. In truth, they have beeh 
improving breeders, men of earnest devotion and single-mindedness, ; 
the image of the bovine Black ever in their eye, devotees to art ih tfa^ 
^agricul^^ as keen as were'' 'the Greeks' 

;':iibe:''ipaths. of Parnassus. 
r:. ,1 i 99— 41 
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CONCLUSION, 

Forever twenty-five years the writer has been intimately connected 
witli American live-stock affairs. What a transformation lias taken 
place ! The general advance has been by leaps and bounds. True it 
is, that some classes of stock have forged ahead of othei's, b\it as a 
great collective forward movement nothing, so far as known, equals it. 
West of the Missouri most has been done. It was a virgin soil after 
the war, and the inoneers and ranchmen drew on the stocks of the 
older States for blood, in the tise of which the source of siipifij^ has 
been outpaced; at least the general quality of the cattle is better than 
in the older States. There is still room for improvement. The ordi- 
nary breeder of cattle and sheep in the Central States has been care- 
less during the past decade. He has allowed the WevStern pasture 
man and small ranchman to eclipse him in quality. He neglected his 
opportunities when bulls were cheap and plentiful. The improving 
breeder can only be kept going by selling his wares to the raiser of 
stock for market. The impulse of higher prices is remedying this evil 
and balancing to a great degree the different sections of the continent 
in blood and quality. 



DETELOPMENT OF TKANSPORTATION IN THE UNITED 

STATES. 


By Angus Sincla^ir, 

Editor LoGomoihe Enffhicei'hig. 

Mechanical and Business Problems. 

Lord Bacon truly says that there are three things whicli make a 
nation great and iirosioerous — a fertile soil, busy workshops, and easy 
conveyance of men and commodities from place to place. The history 
of the world has proved Bacon’s words to be true, but there have been 
nations blessed witli a fertile country and busy workshops which 
have tried to get along without easjT" means of transportation, because 
of sectional differences concerning the defraying of the expense of 
constructing artificial arteries of intercommunication. The regions 
served by water transport were opposed to building roads for the con- 
venience of localities remote from sea, lake, or river, and thus con- 
flicting interests retarded the progress of some countries for the time 
being and left great spaces of fertile regions undeveloped. 

In the course of two-thirds of a century a vast wildeimess on the 
American Continent has been changed from gloomy, untrodden 
forests, dismal swamps, and pathless prairies into the abode of a 
high civilization. Prosperous States, teeming with populous towns, 
fertile farms, blooming gardens, and comfortable homes have arisen 
from regions where formerly savage men and wild animals were the 
sole tenants. A powerful factor in effecting this beneficent change 
has been the building of railroads. - 

EARLY PRESSURE OE PRODUCTION UPON TRANSPORTATION. 

Projects for providing facilities of transportation by rail originated: 
almost simultaneously in the British Isles and the United States. 
Both countries wei*e badly supplied with highways on ”which wheeled 
vehicles could convey heavy loads; both had tried canals and found 
them unsatisfactory in some respects. The increase of production of 
commodities faster than the means of moving them led enterprising i 
men in both countries to look in the same direction for relief. 

The conditions of urgent necessity which led to the inventing ot ! . 
the steam engine were repeated as the volume of produce and / 
"dhandlsA tb'be carried went beyond' the capacity of water ^oarri:ag|:S||g|5 
"ihfei'ibir roads. The^ steam engine came when great propettie|:;iliw|f 
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deteriorating because horse power was ineoinpetent to concentrate 
great effort in limited space. It was a foregone conclusion that the 
steam engine would he applied to locomotive inirposes as soon as the 
horse proved unoftual to tlie work of supplying the motive power for 
roads and canals. 

The application of steam to water transportation delayed for a time 
the advent of the locomotive, but thoiigiitfiil men had glimpses of 
wliatthe steam engine might do in moving loads on land almost as 
early as attemiits were made to use steam in propelling boats., 

THE RAILROAD TRACK. 

The railroad structure x>rovided a way for the wheels of a vehicle 
to run upon a smootli, hard surface, where obstacles to progress, such 
as sinking of the wheels into soft places and mounting over stones 
or otlier i^rojecting olistructions, would not be encountered. Such 
roads were to be found in various localities hundreds of years before 
the steam engine was invented. There are many traces of what were 
really stone railroads to be found in parts of Asia and Africa, where 
an advanced civilization flourished thousands of years ago. The 
rows of huge stone blocks, w^orn with myriads of wheels, are in many 
places the most substantial traces of an enterprising people long 
passed away. The writer has seen in the streets of Italian cities 
stone blocks laid down parallel, with a depression to keep the wheels 
of vehicles in place, and these make as smooth a roadbed as the inside 
surface of ear-track rails provide for the truckmen of our large cities. 

For hundreds of years stone ways were used in Germany and other 
countries in connection with quarries and coal pits. They were 
introduced into Great Britain in the eighteenth century. This kind 
of crude railroad was known by the name of ^‘tramway,” and English- 
men say it originated from the name of Outram, a noted individual, 
who took some interest in pushing these friction-reducing roads. As 
the word “tram” is German and has been used by allnortliern nations 
for a thousand years, the claim of Outram to the word is not accejrt- 
able. His name probably originated from the word, which was given 
to tlie man who drove the oxen outside of the trams of the plow. 
Outram was the outside man. 

Burns, who wrote before Outram’s time, in his “Inventory,” says: 

An anld wheelbarrow more for token 
Ae tram and baith the legs are broken. 

In the days anterior to railways the intercommunication between 
the people of different districts in Great Britain was not at all inti- 
,,ii^ate, but those with the same interests seemed to find out what the 
y Others were doing. The British Isles are inflicted with rain, and rain 

roads. . It is, then, easy to imagine how 
w^ invention of some coal miner was regarded who introduced 
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tram rails to carry the wagons from the mine to the staith, or wharf, 
where the coal was diimx^ed into ships. 

(3ne could not tell the eoal-minmg world ol: Great Britain at the 
lioginning of this century much that was new about trams. The 
tramway began witli long blocks of stone, that gave place to loarallel 
wooden stringers for the wheels to run upon. The liand of progress 
covered the stringers with iron strii)s. Then some one found out that 
a cast-iron rail simplified matters, and a flange was put upon the 
wlieels to x)revent them from jumping the track. This was the con- 
dition of the world’s “ permanent way ” when people of advanced 
ideas proposed to use it for steam-driven locomotives. 

NEED OP THE LOCOMOTIVE. 

The nineteenth century had not advanced many years when people 
in the United States began to realize that something better than' 
canals was necessary as a means of intercommunication if a great 
part of the nation’s territory were to he opened up to settlement and 
civilization. There are numerous navigable rivers and long-reaching 
lakes on this continent, but geographically they are far apart, and 
there is no means of reaching vast regions except by land transpor- 
tation. To the ordinary thinker a system of substantial macadam 
roads would have solved the difficulty as far as draft animals could 
have aided, but these roads were not tried to any extent. 

The pinch of necessity wonderfully quickens the inventive faculties. 
Long before a mile of ti‘aniway wms built in the United States in con- 
nection with coal mines, engineers and farseeiiig public men were dis- 
cussing the possibilities of the steam engine as a means of accelerat- 
ing land travel, and projects began to be agitated in different States 
to construct railways, or tramways, on which the steam engine could 
do the work of hauling the cars. 

Those who looked favorably upon steam engines as motive power 
on railroads were a small minority, and they were considered by the 
majority as cranks and visionaries. Those regarded as sensible, pro- 
gressive men, a little ahead of their time, favored horses for motive 
power. 

The problem that public men were interested in wm, How are we 
going to move our merchandise, and coal, and ore to the nearest point 
of water navigation ? The transportation of passengers received little 
eonsidei’ation from tlie early railroad schemers. 

It might here be mentioned that had James Watt never lived, the 
use of the steam engine for transi)ortation purposes would have been 
given to the American people just as soon as it was. Oliver EvanSj 
a nati>'e of Delaware, invented the higli-pressure, high-speed engihe 
as an improvement on the Newcomen atmosi^heric engine when 
was working out his ponderous slow-moving imiDroveineiit on i&S/) 
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same engine. The United States has been the land of higli-vspeed, 
high-pi*essiire (mgines, the type most suitable for locomotive i)urposes, 
and Olivei' Evans was tlie originator. 

The need for the locomotive was much more urgent in the irnit.od 
States tlian it- was in any other country. There were long strete-lies 
between \\^estern rivers and Eastern estnaries that needed to be con- 
nected. There were no well-constructed roads of any conseciuence, 
and such roads, had they existed, could not have offered rapid traiis- 
Xiortation, so the railway was the chief lioi)e of connecting the remote 
territory with markets and the seaboard. 

FIRST AMERICAN LOCOMOTIVE. 

The first locomotive that was tried on the American Continent to 
run on rails was imported from England hy the Delaware and Hudson 
C-anal Company. It was selected and brought here by Horatio 
Allen, a iiioneer engineer, who Avas interested in railroad enterprises. 
The engine was taken to Honesdale, Pa., and tried there in August, 
1829. Mr, Allen reported that it Avas too heavy for the railroad struc- 
ture, and its use Avas giATin up. The engine weighed only 7 tons, and 
there aatis some diA^ersit}^ of opinion about its being too heavy for the 
railroad, but Mr. Allen’s decision was final. Several engines of the 
same type AA^orked for years successfully on English railways. Ei‘oni 
what is known about the structure of the road, engineers now agree 
that it Avas sufficiently strong to support twice the weight of Allen’s 
engine, knoAvn as the “Stourbridge Lion.” 

The first thirty years of the nineteenth century were for Americans 
the period of speculation about the xjrobable success of railroad build- 
ing and the utility of the locomotive, Tlien the people set to AAT)i*k to 
build railroads, and within ten years (1840) tlie countiy had 2, 755 miles 
of railroads and trainAA^ays.^ For a few years there Avas decided uncer- 
tainty that the locomotive AAT)uld be a practical form of motive iiowor, 
and Allen’s fiasco Avith the “Stourbridge Lion” hcdx)od to make the 
capitalists Avho Avere iiiA'csting their money in railroad building timid 
about ordering locomotives Avhile they could operate their cars with 
horses. 

EARLY RAILROADS AND LOCOMOTIVE BUILDING. 

The South Carolina Railroad Company Avas one of tlie earliest in 
the world to decide that its railroad should be operated by locomo- 
tives, and the operation began in 1827, A^ery soon after the beginning 

have always shOAAui much zeal in support- 
to , bring trade and commerce to the city, 
;:fe; the legislature of Maryland to construct 

; ^ ^ ^ ^ 

Transportation by Land, Eleventh Census, by Henry C. Adams, 
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a railroad from Baltimore to a point on tlie Ohio River. The building 
of the Baltimore and Ohio Railroad was begun without loss of time 
with imposing ceremonies. In the early part of 1830 the road had 
been finished from Baltimore to Ellicott Mills, a distance of 13 miles, 
and the company began operating that part by horses. There were 
several shari) curves on the route, and a belief was general that a rail- 
x*oad having curves could not be operated by locomotives. Peter 
Cooxxer, whose fame as a philanthropist is well known, was a resident 
of Baltimore at that time, and he did not share the popular belief 
that locomotives would not be capable of working ai'ound curves, so, 
to demonstrate the faith that was in him, he built a small locomotive 
in the Mount Clare shops, Baltimore, and tried it on the road. It was 
a very tiny affair of about 11- Ixorsepower, but it proved that a locomo- 
tive could haul a load on a curved road. 

Cooper’s experiment increased ijublic confidence in the efficiency of 
locomotives, and the demand for this kind of engine increased as 
steadily" as ixieces of railroad were finished. 

Machine shops capable of building locomotives were not veiy 
numerous, but a few shops undertook the work and succeeded very 
well under tlie circuinstanees. The first xxractical engine intended 
for everyday work was built by the West Point foundry, New York, 
for the South Carolina Railroad. It was a small engine, with a ver- 
tical boiler, but it worked as satisfactorily as the English locomotives 
built at the same time (1830). The West Point foundry continued 
to build locomotives for a time, and imxn*oved on the design and 
capacity of the first engine. Among their most celebrated produc- 
tions was the “Be Witt Clinton,” built for the ]\Iohawk and Hudson 
Railroad. 

Shortly after the experiment with Peter Cooxxer’s model locomotive 
on the Baltimore and Ohio the management of the comiDany adver- 
tised for locomotives of American manufacture, offering to x>fty lib- 
erally for them. In due time this brought five engines, all built at 
diffei’ent ifiaees, all different in design, and none of them imitating 
English models. The XR‘^^f<^^iTnce was given to an engine built by 
Davis & Gartner, of York, Pa. Tliis engine had a vertical boiler and 
was for a time the type of locomotive used by the Baltimore and Ohio 
Railroad. 

After this there were locomotive-building shoixs to be found in sev- 
eral towns. Mathias Baldwin had entered the business the year pre- 
vious, and his Ironsides,” the second locomotive built in the United 
States, was running on the Germantown road, where it was doing 
good work, although the comimny published a standing notice that 
the locomotive would start daily with a train of x>fissenger cars if th6 
weather was fair, but that on rainy days horses would pull the 

By 1840 there were about two hundred and seventy locomotiv^.' 
working on fifty-six railroads that were ixartly finished ; but tli 
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part of t:lio iiiiloMgo was still operated by horses. It may seem sur- 
prising' tliat so man 3 ^ loeornotives should be employed on such a short 
mileage when horses Avere doing most of the work, but n locomotive 
daring the first railroad decade Avas very little larger than llie tiro 
engiiu' of to-day, and great care was taken to prevent it from Avorking 
liard. The weight of tlie lirst Baltimore and Oliio regiilfir locomotive 
Avas 3-i tons, 

EARLY FREIGHT RATES. 

The greater x>arts of early railroads Avere projected to join tAvo or 
three towns by easj^ communication or to pro Aide tlie means of cany- 
ing freight from the interior to harbor tOAvns that Avere not Avell 
proA'ided with Avater transport. ConiiAlaints were made in the interioi*, 
where farm lArodiicts AA^ere raised, that the cost of transiiortation to a 
market often exceeded, tlie A^alue of the shipment. AYhen we exam- 
ine the railroad rates charged in 1840 , aa'C are not surprised at the 
coini)laiixts made by agricultural communities. A good many of 
the railroads were elnirtered as turnpikes, and any person could luiiil 
cars oA^er tliem on paying the legal toll charges. This plan, which 
caused great confusion, did not haA^e the effect of cheaxiening trans- 
portation. For 3'ears after steam motive power Avas generally intro- 
duced jxvivate cars were liaiiled, both freight and passenger, payment 
being exacted on a tonnage basis. 

In 1840 Mr. W- H. Wilson, engineer of the Columbia and PhiladeB 
phia Railroad, reported that the rates of toll for the use of the road 
varied from 6 mills to 4 cents per ton-mile. There were twelve dif- 
ferent rates, the average being 2 cents per ton-mile. It Avas said 
that in the first nine months of the operation of the Baltimore and 
Ohio the cost jier ton-mile Avas G cents. In 1837 the charges for car- 
rying freight on a feAv leading railroads Avere as folloAvs, in cents, per 
ton-inile: Baltimore and Ohio, 44; Baltimore and Washington, 4; 
Winchester and Potomac, 7; Portsmouth and Roanoke, 8; Boston 
and Providence, 10; Boston and LoAvell, 7; IMoliaAvk and Hudson, 8. 
At that time i>assengers Avere charged betAATMUi 2 and 3 cents per mile 
on the roads that carried them. 

Although the rates were high from our x>resent standpoint, the rail- 
roads did not obtain much jirofit from the Avork done. This arose 
from a variety of causes. The railroads had nearly all been built in 
att inferior fashion, with material that was too light for trains, 
although engines and cars were also very light and poorly built. Ojx 
■ ^ the lines the business offered Avas very small, but the trains 

: no matter what the extra expense was. 

Gen. Herman Haupt, general manager of the 
testified to a Senate committee that 
per ton-mile, ■ and that local passengers 
from '4 t0v5 cents, per mile. ' These rates, he aeknowB 
as high as those charged on Northern 
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railroads. He justified tlie liigii charges on the ground that hiisiness 
was suialL He was dealing with conditions that existed on nearly 
all railroads up to 1860. 

The men in charge of the operating and of the maeliiiiery of mil- 
roads liad to learn their business by hard and often expensire experi- 
ence. But they made steady progress, and every succeeding year, up 
to a certain point, saw the railway transportation done at reduced 
exi)eiise. 

RAILS AND ROADBED. 

It was soon found out that strap rails and other forms of weak 
permanent way , laid on a soft, yielding roadbed, made the worst kind 
of a foundation upon which to build up a prosperous business. 
Railroad operators were not long in finding out that locomotives 
weighing under 10 tons were too weak for hauling paying loads, and 
that the small cars used had too much dead w'eight for the paying 
load. From 1840 to 1860 the improving of the weak points named 
occupied the attention of the most piogressive raih’oad officials. 

When there are good prospects for obtaining plenty of goods to 
transport by railway the most important preparation for doing the 
work at low cost is to have a good roadbed and a substantial track 
properly laid upon it. The engineers who supervised the building of 
early railroads believed that the first I'equirement of a good track was 
to have it as unyielding as possible. The first part built by the Bal- 
timore and Ohio served for sevei’al years as a- model for other 
railroad buildex’s. A roadbed was first graded as nearly level as pos- 
sible. A small trench was then made for each track and filled with 
rubblestone. On this were laid blocks of granite or other rock, about 
a foot square and as long as possible. The upper face and inner sur- 
face of these blocks were dressed perfectly smooth. Bars of iron, 
about an inch thick, were then laid on them close to the inner edge 
and fastened there. 

In some sections granite or other rock blocks were laid at intervals 
with wooden stringers, to which the iron rails were fastened. 

As late as 1841, in the building of the Erie Railroad, one of the 
presidents had piles driven for 100 miles on dry land, to make a sub- 
stantial snpi)ort for the stringers that were to carry the rails. 

A few years’ experience proved that the unyielding support to the 
rails turned the structure into a long anvil, on which the rolling stock 
was hammered to destruction. All who could afford the expense lost 
no time in putting in cross-ties to siii>port the track. 

Great varieties of rail sections were tried during the first twenty 
years of railroad building. First there was the plain strap noted foti ; 
its ‘\snakeheads,” which was a form the rail sometimes to< 
joint. Frequently those snakeheads forced their way up 
ear floor. Oontemporaiieous w'ith the strap was the fisix- 
wliich was deeper in the middle than at the ends. This 
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be kept in position hy cast-iron cliairs, secured to the stringers or 
cross-ties. Kext came the U, or bridge, rail, laid with the flanges 
spliced to the supports. Eventually the T-rail came and gradually 
sent tlie others to scrap dealers. 

IMPROVEMENTS IN THE ENGINE. 

"llie lirst direction that the improvement of rolling stock took was 
the extension of the wheel base of the engine so that the weight 
sliould be distributed over as much rail length as practicable with the 
lightest possible weight on any one spot. This movement 'vvas really 
begun in the United States, wlien, in 1831, John B. eTervis, chief 
engineer of the Mohawk and Hudson Railroad, put a four-wheel truck 
under the front end of an engine that was built under his supervision. 
This Svorked so well on weak, uneven track that it was gradually 
adopted by nearly all American railroads. 

The coal railroads of Pennsylvania, Maryland, and Kow York, 
which frequently had more business than their motive iiower could 
handle, began using engines about the middle of the century which 
were extraordinarily heavj" and powerful for that time. The com- 
panies using those engines could afford to build and maintain very 
substantial permanent way, which was not tlio case with the aver- 
age railroad company. At the •same time the engine for ordinary 
train service was working into an established form. By 1860 engines 
weighing about 20 tons were becoming common, and most of them 
were carried on two pairs of coupled driving wheels and a four-wheel 
truck in front. That form came to be known as the “American” 
engine, and it held almost exclusive control of the motive-power field 
with regular enlargements until about 1880. These engines were suit- 
able for any service, passenger or freight, when used on fairly level 
roads, and are to-day the most popular motor ever put in front of a train. 

The locomotive of 1900 is an example of steady evolution, and its 
leading features are survivals of the fittest. Vast improvements 
have been made in quality and finish of material. Certain important 
changes have been effected, among which these may be mentioned: 

. The putting of iron and steel into frames and driving wheels that 
formerly were partly of w^ood; counterbalancing the driving wheels; 
making the fire box suitable for burning coal instead of wood ; using 
eqiializin between the wheels; placing the cylinders horizon- 

tally instead of vertically or inclined; using steel tires instead of 
using steel for boilers instead of iron and for fire boxes instead 
Of iiqh or using iron or steel for tubes instead of brass. 

have helped to increase the durability of the 
; fe it more efficient, and therefore to enable it to reduce 

mile-tons of freight or passengers. Other changes 
economy are extremely high boiler pressure^ 

; increase in sizej and using the steam on the compound system. 
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STEEL RAILS. 

Steel rails began to be introduced about 1867, and they steadily 
forced iron rails out of use, except for places where the traffic was 
very light. Engineers who liave made tlie subject a special study 
say that a steel rail is from S to 15 times more durable than iron and 
is much less liable to breakage throughout the whole of its use. The 
invention of cheap metliods of making steel rails has had a stupendous 
effect upon transportation. It brought the cereals of regions west 
of the Missouri River and of the remote Northwest into competition 
with the grain-raising districts of the Eastern States and of Europe 
and Asia; it caused a semirevolution in farming business in the Brit- 
ish Isles, and strongly affected the condition and fortunes of millions 
of peoiile. While inflicting injury on the interests of the few, the 
invention exercised a distinct beneficent influence on the many. 

Tlie iron rail and the 25-ton locomotive had pushed settlement and 
civilization far beyond the limits possible when the mule-hauled 
wagon formed the means of transx^ort to waterways. Steel rails and 
huge locomotives make tlie railroad a close competitor with waterways 
in the cost of transportation; these have also made the capacity for 
x'eaehing remote places almost unlimited. 

It was only after the introduction of steel rails that railroad men 
began to grasp the conditions necessary to move a unit of passengers 
or freight at the least iiossible expense. The principal conditions are 
powerful locomotives, loaded to their utmost capacity with large cars 
carrying lioaAT loads and run over a fairly straight and level road. 
For the last ten years all competent railroad managers have been 
working in this direction. 

Improvement in i^ermanont way and in motive power greatly 
reduced the cost of transportation, but a great change in the methods 
of railroad operating and management preceded the physical improve- 
ments referred to. 


CONSOLIDATION AND EXTENSION OF RAILROADS. 


It has already been montipiied that most of the early railroads were 
built to connect towns or waterways.- They were mostly short roads 
that did not atteini)t to cooperate with one another in moving freight 
or passengers beyond their own limits. This led to very annoying 
delays and extra handling of freight. The line, for instance, between 
Albany and Niagara was in the hands of many separate companies 
that seldom worked in harmony, and nearly all other lines that were 
links in through routes were managed in a similar manner. By 1850 
the people liad become tired enough of the unnecessary discomforts; 
endured on long journeys, and they began to demand radical reform* 
This gave pei*sonages who became known as ‘‘railroad 


opportunity. 
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ECO^imiCii OF THE GAUCHi:. 

In eoiuiecling- disjointed lines tlie eonsolidntovB lost an opportunity 
which may cause riiueli inconvenience in coniing years. They found 
a great variety of tracdc gfiiiges .and chose the narrowest, 4 feet 8-^ 
indies, now known as tlie standard. That gauge is too narrow for 
admitting ot a properly designed holler upon a large locomotive. 
Many locomotives are already at work that luive reacdied tlie limit of 
their capacity, because the limited gauge prevents the boiler from 
being made larger. To obtain a large boiler it has been raised as 
high as bridges and tunnels will admit, and it can not be made any 
longer with economy, so that the ^[nestion has been raised wlietiier 
this country has not already nearly reached its limit of cheapness in 
railroad transportation. If the gauge had been made C feet, the Erie 
standard, or 5 feet G inches, which was the gauge of many Southern 
roads and that of Canada, the possibilities of making railroads com- 
pete successfully with water carriage would have been greatly in- 
creased. When all the leading railroads use locomotives of the 
greatest possible capacity for the gauge, and cars are made to 
carry the maximum load that can be safely conveyed on two four- 
wheel trucks, the cost of transx)ortation will be reduced, but not to a 
radical extent. It is believed in some quarters that tlie bottom cost 
has nearly been reached unless some revolutionary change is made 
in the track and motive ijpwer. 

One of the most curious facts met with in railroad history is the 
influences by which certain track gauges were established. The set- 
tling of the gauge likely to prove most convenient for the business to 
be done is an engineering problem which ought to have received 
careful study and profound calculation. Instead of that, the gauge 
was generally decided by some Avhim. In 1840 there were thirty- 
three separate railway companies in Great Britain, Avith 1,552 miles 
of track, and they had five different gauges, ranging from 4 feet Sc- 
inches to 7 fe(‘t — the narrowest gauge having more mileage than all 
the others. The former was George Stephciisoif s gauge, and it was 
established in a curious Avay. The gate openings of the first tram- 
road Stephenson AAms connected Avith w’ero just suflicieiitly wide to 
permit Avheels extending 5 feet to pass. At tliat time the flange of the 
whe^^ Avas on the outside. When the Stockton and Darlington Rail- 
way was built Stephenson put the Avheel flanges inside. The width 
of the rail head was about 2 inches, so the inside gauge was 4 feet 8 
inches. When .the Liverpool and Manchester Railway was under 
construction the engineers concluded that it was better to give the 
; wheels plenty of side play to make fast running easy, and they 
one-half inch, making, it 4 feet 8|- inches. 

and Manchester Railway made George 
a" great .man,, and others were ready to imitate, what' he 
;; so his gauge was adopted by most of the British railways. 
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IIo had loeoinotive biilldiiig works that supplied many of our early 
railroads with engines, and the track gauge was generally established 
to ht the wheels of the engine. The South Carolina trac-k was laid 
to 5-foot gauge, and the tendency in the South was to follow that 
width, but toward the Ohio Kiver and some other Southern districts 
5 feet (3 inches was the favorite gauge. 

There was more confusion in the North. The roads that began 
with Stephenson engines had mostly 4 feet 84 inelies gauge; hut there 
wei’e to be found gauges of 4 feet 9 inches, 4 feet 10 inches, 4 feet 11 
inches, and 5 feet. Canada had 5 feet 6 indies, and the Erie road 6 
feet. The wide gauge was adopted for the Erie because the chief 
engineer said that the grades would be so heavy that enormously 
large locomotives would be needed to haul the trains and that the' 
narrow gauge could not accommodate the size of engines necessary. 
The president favored the wide gauge because he did not wish the 
road to have facilities for interchange wdth other roads that might be 
the means of carrying trade away from New York City. 

RATES IN RECENT YEARS. 

For the last thirty years the rates for the transportation of freight 
have been steadily reduced. In 1854 a leading trunk line with ter- 
minal in New York received an average 2.58 cents per ton per mile; 
in 1899 the rate had fallen to 0.517 of a cent. In 1870 twelve leading 
railroads received an average of 2 cents per ton-mile for freight, and 
in 1898 it had fallen to 7.53 mills. The average rate for passengers 
in the latter year was 1.973 cents per mile. 

The rates for carrying passengers have not decreased in x>roportion 
to freight charges, but it is doubtful if the railroad companies earn 
more in propoi*tion, for the cost of hauling trains has been greatly 
enhanced by the introduction of heavy, luxurious cars and accelerated 
speed. 

Expansion and Progress. 

In the foregoing pages much space has been devoted to a considera- 
tion of the mechanical difficulties that were encountered by railroad 
engineers and constructors in the extension of the railway system 
of this country, for the reason that these difficulties were of a 
fundamental character and needed to be overcome before distant 
agricultural regions could be placed in practical and economical 
communication with their markets. In previous treatments of this 
subject, the dependence of agriculture upon these technical and 
fundamental features of transportation has not received due impor- 
tance; hence, the present attempt to explain the indebtedness that 
agriculture and its extension in the United States owe to the mechanic, 
the engineer, the railroad constructor, the inventor, and the railroltft , , 
manager. In the remainder of this pai>er attention will be ^iveT^v'^ 

, industrial and economic features. ' Vv" > life 
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ROADS AND CANALS. 

Wlien tlie nineteenth eentmy began the inhabitants of the States 
forming the LTiiioii were settled within easy reach of navigable 
streams or estuaries of the ocean, which in'oyided indifferent means 
of transportation. Tlie most fertile land was often to be found 
farther from the Avaterways, but the expense of carrying produce to 
the market was in such cases greater than the A-aliie of the goods. 

A glance at the map of the United States will show liow bountifully 
nature lias i)rovided the Atlantic coast with inland waterways that 
extend far into the interior of the country. By the aid of these the 
nucleus of a great nation was established with x)raetically no aid 
from artificial means of transportation. During the colonial period 
there was not enough State or national feeling toiuduee the ’pooplo to 
join their energies in pushing enterprises, such as roads and improved 
Avaterways, for the imblle good. The long struggle of the Revolu- 
tionary conflict impoA^erished the i^eople, never rich in the Avorld’s 
goods, and the close of the eighteenth century found the GoA^'ernment 
too poor to undertake the execution of public works greatly needed 
to aid the country in a progressh^e career. 

Sentiment in faAmr of making better means of inland transit Avas, 
liowoA^er, kindled, and it graduallj' but surely Avarmed up public 
opinion to engage in united efforts to carry out public Avorks lor^ 
the good of tlie country at large. The first useful manifestation of 
this sentiment Avas the building of good roads between important 
trade centers. Then came agitation in faA^or of the construction of 
canals. That the making of roads and canals did not achicA’^e mnoh 
progi'ess in the early years of this century AV'as due inoi^e to the pov- 
erty of the iieople than to their Avant of inclination. 

The war of 1812 delayed to a great extent the construction of roads 
and canals, l>ut xieace Avas scarcely established Avhen iliese i)ublic 
imxirovemcnts Avere i)ushed Avitli reneAved vigor. By tliis time the 
iiiA’-ention of the steamboat Avas imprinting its mark uiioii the country 
and ojiening uj) prospects of extended inland commorce Avhich never 
had been dreamed of Avlien the century began. 

IMMIGRATION. 

The nineteenth century has seen a mighty emigration, more stupen- 
dous than anything that happened in ancient times, and it has gone 
on so quietly that few people realize its Amst proportions. This has 
, the emigration of iieople from Europe to the United States. The 
of this immigration, which in itself has been sufficient 
; ; has happened since the beginning of the rail- 

extending of new railroads has constantly opened 
industry: and tlirift made . possible ■ conquests of 
no'' .other movement of the liuman.race 
the enterprising seekers after fortune. 
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THE STREAM OP TOILERS PROM EUROPE. 

With road Iniilding, canal constrnction, and the sending of steam- 
boats farther and farther inland, the ITnlted States was l)econiing the 
greatest center of eoininercial activity and enterprise in the whole world. 
The fame of this land of liberty extended l)eyond the Atlantic, and 
thonsands of people, destitute of land or starving in forced idleness, 
loolced to the ITnlted States as a land of xiromise, where industry 
would reai3 the reward of food, raiment, and comfort. 

That started a stream of emigration which rose like a ripi^ling 
brook, and increased as it advanced until it became a mighty river, 

It is estimated that in the years from 1780 and 1820 about 250,000 
immigrants came to the ITnited States, a large x)^'ox)ortion of them 
having arrived in the latest decade. Although the disturbance of 
the w^ar of 1812 had x^rostrated enteiprise, the last few years of the 
second decade of the century witnessed the inauguration of industrial 
activity, and were the beginning of the nation’s irresistible march on 
the crusade of x)caceful triumphs. 

In the decennial iioriod from 1821 to 1830 the immigrants num- 
bered 143,439, and this brought the country to the beginning of the 
railroad-building i)eriod. The flood of immigrants then increased 
very rax^idly, for the x)'^ople in Europe found out that thonsands of 
hands would be needed in the construction of railroad wwks, while 
others learned that the railroads were oi3ening up new territory for 
settlement, where land could be bought cheax)ly, wdiile a market 
would be ox3en for the produce raised. In the decade 1831 to 1840 
the CTOveriiment records show that 599,125 immigrants arrived. 

The stream of emigration was now becoming a flood. From 1841 
to 1850 the iiopulation was inereavSed by 1,713,251 x>eox)le who came 
from beyond the seas. It wont on increasing from tliis source till, iu 
the decade from 1881 to 1890, it reached the immense iiroportions of 
5,246,613. That was the high tide. From 1821 to 1899 immigrants 
to the number of 18,823,008 came to And homes in the United States. 
In the year 1882, which was the flood of the tide, iho country received 
almost 800,000 immigrants. 

Tlie world never before saw anything comparable with this tremen- 
dous movement of iieox^le in so short a space of time. The population 
that Europe has thus lost in a hundred years is about equal to two- 
thirds of the X)Oi)ulation of Great Britain and Ireland inlS61,*and 
is a little less than this fraction of the number of inhabitants in 
the United States in the same year. It rei>resents five-sixths as many 
X)eople as Great Britain and Ireland gained in x^opnlation in the first 
ninety years of this century. If the ships on which these emigrants 
embarked carried, on an average, 500 passengers, more than 38,000 
round trips have been made in ferrying them to their new homes. 

No x>robability can be discerned that any later century will see tW 
equal of this migration. The fairest i^arts of the world that 
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■wildcrnesvses in 1800 now teem with industry and population. There 
are no more virgin lands in abundance to occupy in this country; no 
more such, enticements to draw millions from the homes of their 
fathei-s. 

Much of this vast concourse of people rested not in towns upon 
tlielr urriralj but marched out bravely to lands that had never felt 
the plow and to forests unmarked by the ax, and there by patient 
toil ] 3 roeeeded to enrich themselves and the nation under whose 
indnstrial flag they had enlisted. 

INCREASE OF POPULATION, AGRICULTURE, AND RAILROAD MILEAGE. 

The means of railroad transportation advanced steadily with the 
growth of poi^ulation. Although early in the century a inoveiuent 
had been started for the construction of good roads, the work done 
vscarcely made a mark on the map of the United States, and the people 
wlio settled more than a day’s journey from navigable water or canals 
depended on railroads as almost their sole means of transporting their 
produce to markets. To them the railroad was looked upon to per- 
form the functions done by turnpikes in other countries. On this 
account the people have given extraordinary encouragement to the 
building of railroads. 

In 1840 the population of the country was 17,009,453, and there were 
2,755 ^ miles of railroads in operation, or 0.16 of 1 mile, about one- 
sixth of a mile for every 1,000 people. In the census year 1840 Ohio, 
Pennvsylvatiia, I?7ew York, Virginia, and Kentucky raised 57 million 
bushels of wheat. During the same year Tennessee, Kentucky, Vir- 
ginia, Ohio, and Indiana raised 181 million bushels of corn. The 
total volume of agricultural exports that year was worth $93,548,067. 

The next decade, ending in 1850, found the poj)ulation increased 
to 23,191,876 i^eople, and the railroad mileage to 8,571,^ or 0.37 of 1 
mile for every 1,000 of the iiopulation. Pennsylvania, Ohio, Kew 
York, Virginia, and Illinois in 1850 raised G3J- million bushels of 
wheat, and Ohio, Kentucky, Illinois, Indiana, and Tennessee raised 
281 million bushels of corn; Alabama, Georgia, Mississippi, South 
Carolina, and Tennessee raised 2.04 million bales of cotton ; New York, 
Ohio, Pennsylvania, Virginia, and Tennessee had $232,900,000 worth 
of farm live stock on hand. The exports amounted to $108,605,713 
in agricultural produce. 

In 1860 there were 31,443,321 people, and 28,920^ miles of railroad, 
or 0.92 of 1 mile to every 1,000 of the people. During 1860 Illinois, 

‘ , Ilidiana^ Wisconsin, Ohio, and Virginia raised 84^ million bushels of 
: while Illinois, dhio, Missouri, Indiana, and Kentucky raised 

|';||||||||^^ [Mississippi, Alabama, Louisiana, Georgia, 

cotton; and the farms of Kew 

i ^ — — 
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York, Ohio, Illinois, Pennsylvania, and Kentucky had on liand 38S 
million doliars’ worth of live stock. The value of agrienltural exports 
was $256,500,972. 

In 1870 the population had risen to 38,558,371, and the railroad 
mileage was 49,168,^ or 1.28 miles to each 1,000 of the population. 
During that year Illinois, Iowa, Ohio, Indiana, and Wisconsin raised 
141 million l)nsheLs of wheat; Illinois, Iowa, Oliio, Missouri, and 
Indiana raised 383|- million bushels of corn; Mississippi, Georgia, 
Alabama, Louisiana, and Texas raised 2.17 million bales of cotton; 
New York, Illinois, Ohio, Pennsylvania, and Missouri had on their 
farms 646 millions of dollars’ wortli of live stock. The export of 
agricultural produce was worth $361,188,483. 

During the decade ended in 1880 the population increased to 
50,155,783, and there were 87,724^ miles of railroad, or 1.75 miles for 
each 1,000 inhabitants. Illinois, Indiana, Ohio, Michigan, and Minne- 
sota raised 214-J- inillio}! bushels of wheat in 1880, wiiilo Illinois, Iowa, 
Missouri, Indiana, and Ohio raised 1,030| million bushels of corn, 
MLssissipi)i, Georgia, Texas, Alabama, and Arkansas raised 3. 89 million 
bales of cotton, and Illinois, Iowa, Kew York, Ohio, and Missouri 
had 574| million dollars’ worth of live stock. The value of agricul- 
tural produce exported that year was $685,961,001. 

In the 1800 decade the population was 62,622,250; there were 
163, 597^ miles of railroads, 2.61 miles for ev^'ery 1,000 of the popu- 
lation. Minnesota, California, Illinois, Indiana, and Ohio in 1890 
raised 2034- million bushels of wheat; Iowa, Illinois, Kansas, Missouri, 
and Ohio raised 1,173 million bushels of corn; Texas, Georgia, Mis- 
sissippi, Alabama, and South Carolina raised 5.48 million bales of 
cotton, while the fanners in Iowa, Illinois, Missouri, Kansas, and Kew 
York had on hand 778 million dollars’ worth, of live stock. The 
export of agricultural products aggregated $629,820,808. 

In 1900 the estimated xiopulation is 75,000,000; tlie mih’is of railroad, 
190, 000,'"^ or 2.53 miles X3er 1,000 of population. 

In 1899 Minnesota, North Dakota, Ohio, Soutli Dakota, and Kansas 
jn-oduced 234 million bushels of wheat; Illinois, Iowa, Kansas, 
Nebraska, and Missouri raised 1,114 million ]>ushels of corn; Texas, 
Georgia, Mississippi, Alabama, and South Carolina raised 8.2 million 
bales of cotton, and the farms in Iowa, Texas, Illinois, Kansas, and 
New York contained about 621 million dollars’ Avorth of live stock. 
The value of agricultural products exported was about $784,999,009.-''’ 

^Beport on Transportation "by Land, Eleventh Census, by Henry C. Adams, 
special agent, p. 6. • 

® Report of Statistician of Interstate Coininerce Commission, 1898. 

^ Estimates of the Department of Agriculture, based on reports of the Statis- 
tician of the Interstate Commerce Commission. 

^In 1900, without swine, $784,989,087. 

^Bureau of Statistics, Treasury Department (subject to revision). 

1 A 99 42 
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LONG-DISTANCE TRANSPORTATION. 

While the ITnitod States for many years continued to he almost exclu- 
sively an agricultural countiy, the center of population has remained 
near the middle of the settled portion. A century ago there were 
A^ery few settlers west of the Apx:>alaGhian Mountains except in Ken- 
tucky, Pennsylvania, and Ohio. The people were mostly settled on 
a striji about 1,600 miles long, extending along the coast from Maine 
to Alabama, the Avidth depending upon the number and character of 
the rivers that provided means of transportation into the interior. 
Tip to 1840 the center of population moA^ed within a radius of 200 
miles from Washington, D. C. ; then itmoA^ed slowly westward. In 
1850 it Avas near Parkersburg, W. Va. ; in 1860 it AA^as near Chillicothe, 
Ohio; in 1870 it Av-as 48 miles east by north of Cineinnati, Ohio; in 
1880 it was 8 miles Avest by south of Cineinnati and in 1890 it Avas 
20 miles east of Columbus, Ind. 

The center of iiopulatioii after 1840 began to be more alid more 
iiifluoneed by the increasing poinilation of the manufacturing and 
mining districts, and the greater x)art of the agricultural products 
came to be raised in States that were a long distance away from the 
center of iiopulation. It Avill be noticed that in 1840 and 1850 Ncav 
York, PonnsylA-ania, and Virginia were among the best wheat-raising 
States, but after that the raising of cereals moved gradually to the 
Western States. This moA^emeiit became very rapid after the intro- 
duction of steel rails enabled railroad companies to make material 
reduction in freight cl;iarges. 

After railway constniction began a part of thewestAvard moA^ement 
of population Avas surging in adA^ance of railroad building, the enter- 
prising people being contented to go forwai*d and wait for the rail- 
roads that would giA^e them easy communication Avith the coniinereial 
Avorld by the time they had produce to sell and Avere ready to purchase 
the commodities that the outer Avorld would sui)ply. ^Jliey Avent by 
rail, by boats bn lakes and other AvaterAvays, and then by prairie 
schooner found their Avay to the more fertile regions open for settle- 
ment. 

It was not safe, hoAveAUiu-, to settle far from a point of shipment by 
rail or Avater, because x)roduce could be carried by wagons but a short 
distance before the cost of transportation would equal the Amine of 
the load. 

The desired reduction of freight rates has not yet been accomplished ; 

■ bbt th^ toward cheapness has been so pronounced that it 

^ to predict that A^hen railroads are using locomotives and cars 
; | capacity, a day’s wages of a common laborer 

bb sufficient to pay the charges on a year’s food sent 
OT Kangas Gity to New York. . , In 1887 tb<5 aver- 
of wheivtfrom Chicago to New 
N J was 15.7S,cent^ ;'"in 1899, the charge was 11, 6 cents. During 
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the year 1887 the average rate per 100 pounds of meat f rom Cincmnati 
to New York by rail was 27.12 cents; during 1899 it was 24.83 cents. 

Anterior to the steel-rail period, when wood-burning locomotives 
hauled ears goaded with from 500 to 600 bushels of wheat or from 
15,000 to 20,000 pounds of other products, the rail freight charges for 
long distances were practically prohibitory. In 1858 the rate i)or 
bushel of wheat from Chicago to New York was 38.61 cents, and there 
was a very small margin of profit for the carriers. The introduction 
of more powerful locomotives and cars of greater capacity, together 
with water competition, pushed the all-rail rate downward till in 1870 
it was 26.11 cents. At this time the lake and rail rate was 10. 58 cents 
per bushel of wheat. 

DEVELOPMENT W^EST AND SOUTHWEST. 

There were iiov/ j)rospects that land in districts remote from water 
carriage w^ould be cultivated with profit to the farmer, and the tide 
of immigration flowed rapidly into States that previously had a 
meager i)opulation. In the decade from 1860 to 1870 twelve States 
and Territories in the West, Northwest, and Southwest added the fol- 
lowing approximate increase of population: 


Increase of population from 1860 to 1870 , 


State or Territory. 

Increase of 
population 
from 1860 
to 1870. 

State or Territory. 

Increase of 
poi^ulation 
from 1860 
to 1870. 

Dakota.- 

9,000 

728.000 

330.000 

519.000 

257.000 
1(35,000 
4a5,000 

Minnesota 

208,000 

639.000 
94,000 

214.000 

279.000 

Illinois 

Missouri 

Indiana 

Nebraska 

Iowa - ----- 

Texas 

Kansas.---- 

Wisconsin - 


Total 

Micliigan 

3,837,000 




This movement of immigration must have been greatly obstructed 
by the civil war, which covered nearly half of the decade. After peace 
and order were restored, the sti'eam of immigration increased rapidly. 

The increase of agricultural products Avas closely related to the 
increase of population. Cheap railroad rates enabled the more remote 
farmers to comi)et'e with farmers raising farm produce on the sea- 
coast, and their dressed meat and grain wei'e sent to consumers 
thousands of miles away. The subject of ocean transportation as 
relating to the distribution of the agricultural products in this 
country and the creation of a Avoiid market for them has been treated of 
fully in another publication issued by the Department,^ The subject 

1 Statistics of Freight Charges for Ocean Transportation of the Prodiiietsof 
Agriculture, October 1, 1895, to October 1, 1896, prepared by lilr, H. T. New** 
comb, formerly chief of the section of freight rates, Division of Statistics, Depart^ 
ment of Agriculture, now chief of the division of agnculture, Twelfth Oehsus, 
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of- canal transportation is a large one, and will only be mentioned in 
tliis paper, especially since the subject lias been exhaustively treated 
of in other publications.^ 

FREIGHT AND PASSENGER KATES. 

FREIGHT RATES. 

The following table shows the freight rates, in cents, per bushel for 
wheat and corn from Chicago to New York: 

Jkiles, ill cents, per bushel for idlieat and com from Chicago to Xew York, 
1870, 1880, 1890, and /s90. 


Year. 

Wheat. 

Corn. 

By rail. 

By rail 
and 
water. 

By rail. 

By rail 
and 
water. 


Cents, 

Cents, 

Cents, 

Cents. 

j«70 

26.11 

19.58 

24.37 

19.32 

1880 

19.8 

15.8 

17.48 

14.43 

1800 - 

14.3 

8.52 

11.36 

7.32 

1899 

11.6 

6.63 

10.08 

5.83 


The tendency of rates for live stock and dressed meat has been 
steadily downward, but not in the same pi*oportion as the rates for 
cereals. 

The following are the rates, in cents, per 100 pounds of live stock 
from Chicago to New York by rail: 

Bates, hi cents, per 100 pounds of live stock from Chicago to New York by rail, 
187^h 1880, 1800, 1895, and 1899, 


Year. 

Cattle. 

Hogs. 

Sheep. 

Horses 

and 

mules. 

Dressed 

beef. 

Dressed 

hogs. 

1872 

Cents, 

Cents. 

Cents. 

Cents, 

Cent.s. 

■ . 81 

Cents. 

1880 

55 1 

43 

65 

60 

88 


1890 

23 

28 

30 

60 

39 

39 

1895 

28 

30 

30 

60 

45 

45 

1809 • 

25 

25 

25 

m 

40 

40 


Tbe distance, from St. Louis to New Orleans by rail is about 764 
miles. By water it is considerably greater. The river rates, how- 
ever:, compare favorably with the charges by rail. In 1866 corn and 
; bushel cost 9.05 cents during high water and 10.93 during low 

^ In 1877 these rates wez*e 7. 63 and 8.59 cents, respectively, and 

of the American Economic Association^ Vol. V, 1890, Nos. 3 
on the canal question, by Edmund J. James, Ph. D., and by 
Qu^terly Journal of Economics, February, 1900, 
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grain. in sacks of 100 pounds cost 20.04 cents for freiglit, while wheat 
in bulk was cliarged only 8.11 cents per bushel. In 1890 these latter 
rates luid droj^ped to 10 and 4.50 cents, respectively, Tlie rates for 
corn and rye were (luoted in 1802 as 5 cents per l:)ushelfor high water 
and 7 cents for low water. 

The distance from Cincinnati to Xcav York is about 200 miles shorter 
than the distance from Chicago, but the rates for dressed meats are 
not materially lower. In 1868 the average rate per 100 pounds was 
48.8 cents. In 1880 the rate was 33.41 cents; in 1890 it was 23.80 
cents, and in 1899 it was 24.83 cents. 

For bulky, fragile, and perishable articles higher rates are charged 
by railroad companies than for those heavy articles with which a car 
can be loaded to its full carrying capacity as measured by weight, and 
which are not likely to sustain damage in transit. The following 
table shows the rates, in cents, for 100 iDounds of a variety of merchan- 
dise from IsTew York to Chicago: 

Bates, in cents, per 100 pounds of mercJumdise from New York to Chicago 
by rail, 1807, 1870, 1880, 1890, and 1899. 


Year. 

Less tlian car load. 

B.egardless of quantity. 

Agricul- 

tural 

imple- 

meuts. 

Lead, 

Sugai*. 

Dry 

goods. 

Cotton 

piece 

goods. 

Boots 

and 

shoes. 

Tea. 

Drugs. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

1807 

137 

60 

60 

137 

137 

137 

135 

137 

1870 

113 

61 


113 

113 

113 

113 

113 

1880 


40 

40 

75 

T5 

75 

65 

75 

1890.: 

50 

35 

35 

75 

50 

75 

75 

75 

1899 

50 

35 

35 

75 ^ 

50 

7.5 

75 

75 


Car loads naturally come cheaper than small quantities, hut it Avas 
only the later generations of railroad officials who rceognizied this dis- 
tinction. They have also treated shippers of different classes of 
freight more (Equitably than their predecessors. The following are 
the rates, in cents, per 100 ];)oiinds of a variety of commodities from 
New York to Chicago by rail, In car loads: 

Bates, in cents, per 100 pounds of articles from New York to Chicago by rail, 
1867, 1870, 1880, 1890, and 1899. 


Year. 

Furni- 

ture. 

Agi’icul- 

tural 

imple- 

ments. 

Crock- 

ery 

and. 

earth- 

en- 

ware. 

Coffee. 

Starch. 

Mo- 

lasses. 

Soap, 

Cas- 

tile, 

Com- 

mon. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents, 

Cents. 

Cents, 

Cents. 

18G7.-.-- 

137 

137 

117 

117 

117 

60 

117 

93 

1870-.-—- 

113 

iia 



78 


98 

60 

I860- 

76 

40 

40 

40 

40 

40 

60 

40 

1890 

65 

80 

30 

35 

26 

30 

65 

30 

1899 

65 

30 

80 

25 

25 

30 

26 

, ',25 
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The following are the average freight rates, in cents, per ton per 
inile charged by dilferent railroad companies: 


Ai^crage rafes^ in caita^ jper ton per mile by different railroads^ 1867, 1870, 
1880, 1800, and 1808. 


Year. 

Boston 
and Al- 
bany. 

New 

York 

Cen- 

tral. 

Erie. 

Lake 
Shore 
and 
Michi- 
gan 
Son th- 
em. 

Penn- 

syl- 

vania. 

Chesa- 

peake 

and 

Ohio. 

Chica- 

ifock 

Island 

and 

Pacific. 

Illinois 

Cen- 

tral. 

Union 

Pacific. 

All in 
United 
States. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

18S7-. 

2.201 

1.98 

1.465 

1.745 

1.497 

3.753 

2.185 

2.085 


1.925 

1S70.. 

1.851 

1.590 

1.125 

1.269 

1.268 

4.101 

2.316 

1.953 

3.596 

1.889 

1880- J 

1.207 

.879 

.836 

.750 

.918 

.866 

1.209 

1.543 


1.232 

1890- 

1.103 

.730 

.665 

.644 1 

.661 

.561 

.995 

.942 

1.138 

.941 

1898.. 

.839 

.606 

.575 

.5J30 

.521 

.369 

.966 

.695 

.95 

.753 


PASSENGER RATES. 

The following table shows the average rates, in cents, per passenger- 
mile charged by different railroad comijanies: , 

Average, rates, in cents, per passenger-mUe, 1SG7, 1870, 1880, 1800, and 1808. 


Year. 

Boston 

and 

Alba- 

ny. 

Now 

York 

Cen- 

tral. 

Erie. 

Lake 

Shore 

and 

Michi- 

gan 

South- 

ei*n. 

Penn- 

sylva- 

nia. 

Ohosa- 

poake 

and 

Ohio. 

Chi- 

cago, 

Rock 

Island 

and 

Pacific. 

lUinois 

Cen- 

tral. 

Union 

Pacific, 

All in 
Umted 
States. 

1867- . 

1.955 

Cents. 

Cents. 

1.641 

Cents. 

Cents. 

2.074 

Cents. 

Cents. 

3.132 

Cents, 

2.798 

Cents. 

Cents, 

1. 994 

1870- 

2.342 

1.77 

2.47 

2.204 

2.167 

3.979 

3.426 

3.29 

4.301 

2.392 

1880-- 

2.09C 

1.999 

2.041 

2.135 

2.222 

2.959 

2.806 

2.514 ; 


3.442 

1890- 

1.858 

1.91 

1.584 

2.253 

2.094 

2.056 

2.149 

2.022 

2,045 j 

2.107 

1893- 

1.75 

1.S06 

1.548 

2.032 

1.953 

1.943 

2.092 j 

1.938 j 

1.945 

1.973 


It will be seen from the above hgiires that the downward trend of 
passenger rates has not been conspicuous. Indeed, the above table 
shows that passenger rates were about as high in 1898 as they were 
in 1867. There is so much suburban business, which is carried 
at reduced rates, mixed up with the figures quoted that the real rates 
for through travel are higher than the table shows. As the rates on 
American passenger trains for first-class cars have been for forty 
Fears as low as were to be found in any country, it is not surj;)rising 
that they have undergone little reduction.^ 

^ For a detailed statement of railway transportation rates, see Bulletin No. 15, 
miscellaneous series, Division of Statistics, U. S. Department of Agriculture, 
Changes in th@ Rates of Chaxge for Railway and other Transportation Sei’vices, 
prepared xmderdhe direction of Mr. John Hyde, Statistician, by Mr. H. T, New- 
comb, formerly chief of the section of freight rates. 
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The Midland Railway of England, whieh may be taken as a repre- 
sentative road, some years ago abolished second-class imssenger rates, 
and now runs only first-class and third-class carriages. The rate 
for first class is 3J- cents per mile, and for third class 2 cents per mile. 
Other railways charge from 44- cents to 5 cents per mile for first class, 
3 to 34 cents for second class, and 2 cents per mile for third class, the 
latter rate being regulated by law. 

Mr. George H. Daniels, general passenger agent of the New York 
Central Railroad, a high authority on railroad matters, in an address 
delivered before the Utica Chamber of Commerce on February 19, 
1900, said : 

It is beyond ciiiestion that American railroads to-day furnish the best service in 
the world, at the lowest rates of fare, at the same time paying their employees 
very much higher wages than are i^aid for similar service in any other country 
on the globe. 

In the United States the first-class passenger fares last year averaged 1.98 cents 
per mile, although on some large railways the average was several mills less than 
3 cents per mile; in England the first-class fare is 4 cents per mile; third-class 
fare, for vastly inferior service, is 3 cents per mile, but only on certain parliamen- 
tary trains. 

In Prussia the first-class fare is 3 cents per mile; in Austria 3.05 cents per mile; 
in France 3.36 cents per mile. 

Our passenger cars excel those of foreign countries in all that goes to make up 
the comfort and convenience of a journey. 

Our sleeping and parlor car system is vastly superior to theirs; our baggage 
system is infinitely better than theirs, and arranged upon a much more liberal 
basis. American railroads carry 150 pounds of baggage free, while the German 
roads carry only 55 i)ounds free. 

The lighting of our trains is superb, while the lighting of trains on most foreign 
lines is wretched. 

The annual reports of British railway companies do not show the 
charges of freight per mile, but Mr. E. G. Dorsey, a well-known civil 
engineer, investigated the subject several years ago, and his conclu- 
sion was that the rates averaged 2| cents per ton per mile. That is 
nearly three times the average rate charged by American railroads. 
Mr. J. S. Jeans, secretary of the Iron and Steel Institute of Great 
Britain, estimates the average rate for mineral to be 1.5 cents per ton 
per mile. The rates on railways on the Continent of Europe are a 
little higher than those of England for both freight and passengers. 




APPENDIX. 


SUMMARY. OF INFORMATION ON VARIOUS SUBJECTS 
OF INTEREST TO THE FARMER. 


663 



OOl^TEl^TS. 


Page. 

Organization of tlie Department of Agriculture, December 31, 1899 007 

Approx:)riations for the Department of Agiicnlture for the fiscal years ending 

June 80, 1808, 1899, and 1900 070 

Agricultural colleges and other institutions in the United States having 

courses in agriculture 071 

Agricultural' exx)ex*iment stations of the United States, their locations, 

directors, and princiixal lines of work 073 

Notes regarding Department publications — 070 

Publications issued January 1 to December 31, 1899 ’ 670 

State officials in charge of agriculture 680 

Secretaries of State agricultural societies 087 

Officials in charge of farmers' institutes 687 

Dairy officials 088 

Protection against contagion from foreign cattle 691 

Breeders’ associations 091, 693, 094,090 

Poultry associations 697 

State veterinarians and secretaries of sanitary boards 098 

Central committee, National Road Parliament 701 

States having officers for forest work 703 

Forestry associations 703 

Schools of forestry 703 

Officers of horticultural and kindred societies 704 

National, sectional, and State bee keepers’ associations 708 

State officials concerned with the protection of birds and game 710 

Organizations for i>rotection of birds and game 713 

Audubon societies 710 

Farmers’ reading courses 717 

Farmers’ National Congress 717 

Patrons of Husbandry 717 

Officials charged with agricultural interests in several countries 730 

Review of weather and crop conditions, season of 1899 730 

Progress m agricultural chemistry in 1899 743 

The principal injurious insects of the year 1890 740 

Progress in fruit growing in 1899 748 

Recent progress in road building 749 

Plant diseases in the United States in 1899 750 

State standards for dairy products, 1900 753 

Progress in forestry during 1899 753 

Agricultural libraries of the United States 757 

JBoards of trade that publish, commercial nevrs 758 

Cotton exchanges . - 758 

Statistics of the principal crops and farm animals 759 

Imports and exports of agricultural products 833 

Average prices for imports and exports 836 

; Sugar statistics 839 

Transportation rates 841 

'6^6. ■ 



APPENDIX. 


ORGANIZATION OP THE DEPARTMENT OP AGRICULTURE, 
DECEMBER 31, 1899. 


OFFICE OF THE SECBETARY. 

Secretary of Agriculture, James Wilson. 

Tlie Secretary of Agriculture is cliarged with the supervision of all public busi- 
ness relating to the agricultural industry. He appoints all the officers and 
emploj^ees of the Department, with the exception of the Assistant Secretary and 
the Chief of the Weather Bureau, who are appointed by the President, and directs 
the management of all the divisions, offices, and bureaus embraced in the Depart- 
ment. He exercises advisory supervision over the agricultural experiment sta- 
tions deriving support from the National Treasury, and has control of the quaran- 
tine stations for imported cattle and of interstate quarantine rendered necessary 
hy contagious cattle diseases. 

Assistant Secretary of Agriculture, Joseph H. Brigham. 

The Assistant Secretary performs such duties as may he required by law or 
prescribed by the Secretaiy. He also becomes Acting Secretary of Agriculture 
in the absence of the Secretary. 

Chief Clerk, Andrew Geddes. 

The Chief Clerk has the general supervision of the clerks and employees; of 
the order of business, records, and correspondence of the Secretary’s office; of all 
expenditures from appropriations for contingent expenses, stationery, etc.; of the 
enforcement of the general regulations of the Bei)artment, and of the buildings 
occupied by the Department of Agriculture. 

Appointment Clerk, Joseph B, Bennett. 

The Appointment Clerk is charged by the Secretary with the preparation of all 
papers involved in making appointments, transfers, promotions, reductions, fur 
iQughs, or dismissals, and has charge of all correspondence of the Department 
with the United States Civil Service Commission. He deals with all questions as 
to positions in the Department which are under civil-service i^les, 

Chief of Supply Division, Cyrus B. Lower. 

The Supply Division has charge of purchases of supplies 'and materials paid for 
from the gener ah funds of the Department. 


BUREAUS, DIVISIONS, AND OFFICES. 


Weather Bureau (corner Twenty-foiCrth and M streets NW).— C/izt/, Willis 
L. Moore; Chief Clerk, Henry E. Williams; Professors of Meteorologij, Cleve- 
land Abbe, F. H. Bigelow, Alfred J. Henry, Charles F. Marvin, Edward B. 
Garriott. 


The Weather Bureau has charge of the forecasting of weather; the issue of 
storm warnings; the display of weather and flood signals for the benefit of agri- 
culture, commerce, and navigation; the gauging and reporting of rivers; the 
maintenance and operation of seacoast tdegraph lines, and the collection and 
transmission of marine intelligence for the benefit of commerce and navigation; 
the reporting of temperature and rainfall conditions for the cotton, rice, sugar, 
and other interests; the display of frost and cold-wave signals; the distribution of 
meteorological information in the interests of agriculture and commerce; the 
taking of such meteorological observations as may be necessary to establish and 
record the climatic conditions of the United States or as are essential fOjr,to; 
proper execution of the f oregoxng duties. „ ' , 
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Bureau of Animae Industry.— O/f/e/", D. E. Salmon; Assintant Chief, A, D. 
Melvhi; Chief Clerh, S. R. Burch; Chief of Impeetion Division, A. M. Fariung- 
ton; Chief of Miscellaneous Division, Tooie A. Gecldes; Chief of Pathological 
Division, Yiciox A. Norgaard; Chief of Biochemic Division, E. A.do Scliweiiiitz; 
Chief of Dairj/ Division, Henry E. AlT'ord; Zoologist, Ch. Wardell Stiles; Ju 
charge of Bxpenment Station, E. 0. Schroeder. 

The Bureau of Animal Industry makes investigations as to the existence of ct>u- 
tagious pleuro-ijneumoiiia and other dangerous communicable diseases of liA^e 
stock, superintends the measures for their extirpation, makes original investiga- 
tions as to the nature and prevention of such diseases, and reports on the condition 
and means of improving the animal industries of the country. It also has charge 
of the inspection of impori and export animals, of the inspection of vessels for the 
transportation of export cattle, and of the quarantine stations for imported neat 
cattle; supervises the interstate movement of cattle, and inspects live stock and 
their products slaughtered for food consumption. 

Division op Statistician and Chief, John Hyde; Assistant Statis- 

tician, George K. Holmes. 

The Division of Statistics collects information as to the condition, prospects, and 
harvests of the princii^al crops, and of the numbers, condition, and values of farm 
animals, through separate corps of county, township, and cotton correspondents, 
and individual farmers; and through State agents, each of whom is assisted 
by a corps of local reporters thronghout the State. It obtains similar information 
from European countries monthly through consular, agricultimal, and commercial 
authorities. It collects, tabulates, and publishes statistics of agricultural produc- 
tion, distribution, and consmnption, the authorized data of governments, insti- 
tutes, societies, boards of trade, and individual experts. It issues a monthly 
crop report and occasional bulletins for the information of the producers and 
consumers, and for their protection against combination and extortion in the 
handling of the products of agriculture. 

Section of Foreign Markets.— C 7a‘e/, Frank H. Hitchcock. 

The Section of Foreign Markets makes investigations and disseminates infor- 
mation “concerning the feasibility of extending the demands of foreign markets 
for the agricultural products of the United States:” 

Office of Experiment Stations.— D irector, A. C. True; Assistayit Director, 
E. W. Allen. 

The Office of Experiment Stations represents the Department in its relations to 
the experiment stations which are now in operation in all the States and Territo- 
ries. It seeks to promote the interests of agricultural education and investigation 
throughout the united States. It collects and disseminates general information 
regardingthe colleges and stations, and publishes accounts of agricultural investi- 
gations at home and abroad. It also indicates lines of inquiry of the stations, aids 
in the conduct of cooperative experinaents, rexiorts upon their expenditures and 
work, and in general furnishes them with such advice and assistance as will best 
promote the puiposes for which they were established. It is also cliai'ged with 
investigations on the nutritive value and economy of human foods. The collection 
of valuable matter on irrigation from agi-icultural colleges and other sources, as 
provided in tlie ai>propriation bill, is conducted by this office. 

Division of Chemistry.— C hemist and Chief, Harvey W. Wile v; Assistant Chem- 
ist, Ervin E. Ewell. 

The Division of Chemistry makes investigationsof the methods proposed for the 
analyses of soils, fertilizers, and agricultural iiroducts, and such analyses as per- 
tain in general to the interests of agriculture. It can not undertake the analyses 
of samples of the above articles of a miscellaneous nature, but application for such 
analyses should be made to the directes of the agricultural expeximent stations 
of the different States. The division does not ihake assays of ores nor analyses 
of minerals except when related to general agricultural interests, nor analyses of 
water.. 

DivisibN OF Entomology.— atoMaJopisf and Chief, L. O. Howard; Assistant 
BnpDmologist, C. D. Marlatt. * 

The Division of Entomology obtains and disseminates infoimation regarding 
injxxnbus insects; investigates insects sent to the division in order to suggest 
appropriate remedies; conducts investigations in economic entomology in dif- 
ferent parts of the country, and mounts and arranges specimens for illustrative 
and museum purposes. 
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Division of Biological SvnrEY, -^Blologitti and Chief, C. Hart JVIerriam; 
Atisistant Chief, T. B. Palmer. 

The Division of Biological Survey studies the geographic distribution of animals 
and fdants, and maps the natural life zones of the country; it also investigates 
the economic relations of birds and mammals, and recommends measures for the 
preservation of beneficial and the destruction of injurious species. 

Division of Porestey.— Fomfcr tmcZ 0/i/c/, Gifford Pincliot; SnjK'riniendent of 
Working Plans, Henry S. Graves. 

The Division of Forestry investigates methods and trees for planting in the 
treeless West, ^ves practical assistance to tree planters, and also to farmers, 
lumbermen, and others, in handling forest lands. It studies commercial trees to 
determine their special values in forestry, and also studies forest fires and other 
forest problems. 

Division of Botany. — Botanist and Chief, Frederick V. Coville; Assistant 
Chief, Lyster H. Dewey; Special Agent in Charge of Section of Seed and Plant 
Introduction , O. F . Cook. 

The Division of Botany investigates botanical agricultural problems, including 
the purity and value of agricultural seeds; methods of controlling the spread of 
weeds or preventing their introduction into this country; the dangers, effects, and 
antidotes for poisonous plants, the native plant l*esources of the country, and other 
subjects of economic botany. It introduces, tests, and distributes valuable seeds 
and plants from foreign countries. 

Division op Vegetable Physiology and Pathology.— and Chief, 
B. T. Galloway; Assistant Pathologist, Albert F. Woods. 

The Division of Vegetable Physiology and Pathology has for its object a study 
of the noi'mal and abnormal life processes of plants. It seeks by investigations in 
the field and experiments in the laboratory to determine the causes of disease and 
the best means of preventing the same. It studies plant physiology in its bearing 
on pathology. 

Division op Agrostology.— and Chief, F. Lamson-Scribner; 
Assistant Chief, Thomas A, Williams. 

The Division of Agrostology is charged with the investigation of the natural ' 
history, geographical distribution, and uses of grasses and forage plants, their 
adaptation to special soils and climates, the introduction into cultivation of 
promising native and foreign kinds, and the preparation of publications and 
correspondence relative to these plants. 

Division op Poisioloqy,— P oniologist and Chief ,Gnstayus B. Brackett; Assistant 
Poniologlst, W. A. Taylor. 

The Division of Pomology collects and distributes information in regard to the 
fruit interests of the United States; investigates the habits and peculiar qualities 
of fruits, their adaptability to various soils and climates, and conditions of cul- 
ture; and introduces new and untried fruits fi’om foreign countries. 

Division op Soils.— Milton Whitney; Assistant Chief, Lyman J. Briggs. 

The Division of Soils is intrusted with the investigation, survey, and mapping 
of soils; the investigation of the cause and prevention of the rise of alkali in the 
soil, and the drainage of soils; and the investigation of the methods of curing 
and fermentation of tobacco in the diifei*ent tobacco districts. 

Office of Public Hoad Inquiries.— Aering Director, Maurice 0. Eldridge. 

The Office of Public Eoad Inquiries collects information concerning the systems 
of road management throughout the United States, conducts investigations and 
experiments regarding the best method of road making, and preiiares publications 
bn this subject. 

Division op Gardens and Grounds. — Hortieidtiirist and SiLXierlntendcnt of 
Gardens and Grounds, William Saunders. 

The Division of Gardens and Grounds is charged with the care and ornamenta- 
tion of the park surronnding the Department buildings, and with the duties con- 
nected with the conservatories and gardens feu' testing and propagating economic 
plants. 

Division op Publications,— aiid Chief, Geo. Wm. Hill; Assistant Chiefs 
Joseph A. Arnold; Assistant in Charge of Document Section , E. B. Handy. 

The Division of Publications exercises general supervision of the Department 
printing and illustrations, edits all miblications of the Department (with tk© 
exception of those of the Weather Bureau), has charge of the printing an^ 
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Farmers’ Bulletin funds, and distributes all Department publications witli the 
exception of those turned over by lavr to the Superintendent of Documents for 
sale at the price affixed by him; it issues, in the foim of press notices, official 
information of interest to agricultoists, and distributes, to agricultural imblica- 
tions and writers, notices and synopses of Dei:)artment publications. 

Division of Accounts and Disbursements.— O/we / Disbursing CM;, Frank 
L. Evans; Asststmit Chief (in charge of Weather Bureau disbursements), A. 
Zappone; Cashier, Everett D* Yerby. 

The Division of Accounts and Disbursements is charged with the adjustment of 
all claims against the Department; decides questions involving the expenditure 
of public funds; prepares estimates of appropiiations needed; contracts for annual 
supplies, leases, and agreements; issues requisitions for the purchase of supplies, 
requests for passenger and freight transportations; and attends to all business 
relating to the financial interests of the Department including payments of 
every description. 

Division op Seeds.— C/iw^, Bobert J. Whittleton. 

The Division of Seeds is charged with the purchase and distribution of valuable 
seeds. They are distributed in allotments to Senators, Representatives, Dele- 
gates in Congress, agricultural experiment stations, and by the Secretary of 
Agriculture, as provided by law. 

Library.— X 77>mriaw, W. P. Cutter. 

The Librarian has charge of the Library and supervises the arrangement and 
cataloguing of hooks, the preparation of bibliographies and similar publications, 
and the purchases of new books. 


APPROPRIATIONS FOR THE DEPARTMENT OF AGRICirLTITHB 
FOR THE FISCAL YEARS ENDING- JUNE 30, 1898, 1899, AND 1900. 
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AGRICULTURAL COLLEGES AND OTHER INSTITUTIONS IN THE 
UNITED STATES HAVING COURSES IN AGRICULTURE.* 


State cr Territory. 


Name of institution. 


Location. 


President. 


Alabama.. 


Arizona... 
Arkansas . 


California. 
Colorado __ 


Connecticut . 
Delaware 


Florida , 


Georgia . 


Idaho ... 
Illinois-. 
Indiana . 
Iowa — 


Kansas 

Kentucky. 


Louisiana - 


Maine 

Maryland 

Massachusetts 


Michigan ... 

Minnesota .. 
Mississippi . 


Missouri . 


Montana'Sw^ 


Nebraska - 
Nevada .— 


State Agricultural and Me- 
chanical College (Alabama 
Polytechnic Institute). 

State Normal and Industrial 
School. 

University of Arizona 

Arkansas Industrial Univer- 
sity. 

Branch Normal College 

Univei'sity of California 


Auburn 


Normal . 


Tucson 

Fayetteville . 


N ew Hampshire. . 
New Jersey 


New Mexico- 


New York 

I 


The State Agricultural Col- 
lege of Colorado. 

Storrs Agincultural College .. 

Delaware College 

State College for Colored Stu- 
dents. 

Florida Agricultural College. 
Florida State Normal and In- 
dustrial College. 

Georgia State College of Agi'i- 
culture and Mechanic Arts. 
Georgia State Industi'ial Col- 
lege. 

University of Idaho 

University of Ulinols 

Purdue University 

Iowa State College of Agri- 
culture and Mechanic Arts. 
Kansas State Agricultural 
College. 

Agidcultiu’al and Mechanical 
College of Kentucky. 

State Normal School for Col- 
ored Persons. 

Louisiana State University 
and Agricultural and Me- 
chanical College. 

Southern University and Ag- 
ricultural and Mechanical 
College. 

The ITnivorsity of Maine 

Maryland Agricultux'al Col- 
lege. 

Massachusetts Agricultural 
College. 

Massachusetts Institute of 
Technology. 

Michigan State Agricultural 
College. 

The University of Minnesota. 
Ittslssippi Agricultural and 
Mechanical College. 

Alcoim Agricultural and Me- 
chanical College. 

School of Agriculture and 
Engineeinng of the Univer- 
sity of Missouri. 

School of Mines and Metal- 
lurgy of the University of 
Missouri. 

Lincoln Institute 

The Montana College of Agri- 
culture and Mechanic Arts. 
The University of Nebraska--] 
Nevada State University.. 


The New Hampshire Colie 
of Agriculture and the 1 
chanic Arts. 


Pine Bluff- 
Berkeley 

Port Collins 


Storrs..., 
Newark- 
Dover_— , 


Lake City... 
Tallahassee - 


Athens. 

College., 


Moscow 

Urbana 

Lafayette 

Ames 


for the Benefit of Agricul- 
ture and the 31 echanicArts) . 
The New Mexico College of 
Agriculture and 

Cornell University. 


Manhattan 

Lexington — 

Frankfort - 

Baton Eouge | 

New Orleans . 


Orono 

College Park -- 


Amliei*st. 
Boston. -- 


Agricultural Col- 
lege. 

3Iinneapolis — . 
Agricultural Col-] 
lege. 

■Weataido 

Columbia 


Eolla. 


Jeiferson City... 
Bozeman 


Lincoln 

Eeno 


Ithaca 

Including only institutions established under the land-grant act of July 2, 1868, 


Durham 


New Brunswick 


Mesilla Park 


W. L. Broun, 31. A. , LL. D. 

W. H. Councill, Ph. D. 

M. 31. Parker, 31. A. 

J. L. Buchanan, 31. A., 
LL.D. 

J.C. Corbin. 

B. I. 3Yheeler, Ph. D,, 
LL.D. 

B. O. Aylesworth, 31. A., 
LL.D. 

G.W.Plint,3I.A. 

G. A. Harter, M. A., Ph. D. 
W. C, Jason, 31. A., B. D. 

W. F. Yocum, 31. A., D.D. 
T. De S. Tucker, 31. A. 

H. C, White, Ph.D. 

E. E. Wright. 

J. P. Blanton, 31. A., LL. D. 
A. S. Di'aper, LL. D. 

W. M. Beardshear, 31. A., 
LL. D. 

E.E. Nichols, M. A. 

J. K. Patterson, Ph. D., 
LL.D. 

J. E. Givens, B. A. 

T.D. Boyd, 31. A., LL.D. 

H. A. Hill. 

A. W. Harris, D. Sc. 

E. W. Silvester, 

H.H.Goodell,LL.D. 

Henry S. Pritchett. 

J, L. Snyder, 31. A., Ph. D, 

C. Northrop, LL. D. 

W. H. Lanier, B. A. 

E. H, Jesse, LL. D. 

E. H. Jesse, LL. D. 


J, H. Jackson, B. A., M. A. 
J. Eeid, A. B. 

C. E. Bessey, Ph. D., LL. D. 
J, E. Stubbs, M. A., D. D., 
LL. D. 

G.S. 3Iurkland,M. A,Ph.D. 


Austin Scott, Ph. D.,LL. D. 

P, W. Sanders, Ph. D. 

M.'A., 


J. G. Schurman, 
D. Sc., LL. D. 
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AGRICXTLTtTRAL COLLEGES AND OTHER INSTITUTIONS, ETC.— 

Coutiuued* 


Statoor Terri to.r 


y, Name of iiLstitution. 


JjocatioTi. 




North Ctirolnui--. 


North Dakota — 

Ohio 

Oklahoma — 

Ox*egon 

Peiiiiwylvaxiia 

Ehode Island 

South Carolina _ . . 


South Dakota. 

Tenncssoo .... 
Texas 

Utah 

Vei’mont 

Virginia 


■Washington 

West Virginia..., 

Wisconsin 

Wyoming 


The Nortli Carolina College of 
Agriculture and Metthanic 
Arts. 

The Agricultural and Me- 
chanical College for the 
Colored Race. 

North Dakota Agricultural 
College. 

Oliio State University 

Oklahoma Agricultural and 
Mechanical College. 

Oregon State Agricultural 
College. 

The Pennsylvania State Col- 
lege. 

Rhode Island College of Agri- 
culture and Mechanic Ai*ts. 
Clemson Agricultural College. 
The Colored Normal Indus- 
trial, Agricultural, and Me- 
chanical College of South 
Carolina. 

South Dakota Agricultural 
College. 

XTnivei'sity of Tennessee 

State Agricultural and Me- 
chanical College of Texas. 
Prairie View State Normal 
School. 

The Agricultural College of 
Utah. 

University of Vermont and 
State Agricultural College. 
Virginia Polytechnic Insti- 
tute (State Agidcultui'al 
and Mechanical College). 
The Hampton Normal and 
Agricultural Institute. 
Washington Agricultural Col- 
lege and School of Science. 
West Virginia University.... 
The West Virginia Colored 
Institute. 

University of Wisconsin 

University of Wyoming 


West Rahngh 

T. Wiiisli.n, LI., D. 

Greonshoru 

.T. B. DvidUty, M, A. 

Agricultural Col- 

J. H. Wonst. 

lego. 


Columbus 

W. 0, Thompson. I). 1>. 

Stillwater 

A. C. Scott, M. A., LL. M. 

Corvallis 

T. M. Gatch, M, A., Ph. D. 

State College — 

a. W. Atherton, LL. D. 

Kingston 

J. H. Washburn, Ph. D. 

Clemson College. 

H. S. Hartzog, LL. D. 

Orangehiirg 

T. B. Miller, LL. D. 

Brookings 

J, W. Heston, Ph. D.,LL.D. 

Knoxville 

C.W. Dabney ,Ph. D..LL.D. 

College Station.. 

L. L. Foster. 

Prairie view 

L. C. Anders<m, M. A. 

Logan 


Buidington 

M. H. Buckham, D. D. 

Blacks! )urg 

J. M. McBryde, Ph, D., 
LL. D. 

Hampton 

H. B. Prifesell, D. D. 

Pullman 

E. A. Bryan, M. A, 

Morgantown .... 
Institute, 

J, H. Raymond, Ph. D. 

J. McH. Jones. 

Madison 

C. K. Adams, LL. D. 

I Laramie 

E. E. Smiley, D. D. 


AGRICUliTURAIi EXPERIMENT STATIONS OF THE UNITED STATES, 
THEIR LOCATIONS, DIRECTORS, AND PRINCIPAL LINES OP 
WORK. 


Stations, locations, and directors. 

Num- 
ber on 
staff. 

Num- i 
ber of 
teach- 
ers on 
staff. 

Principal lines <* 1 ' work. 

Alabama (College), Auburn: 

P. H. Mell 

13 

S 

Botany; .soils; analyses of fertilizers and food 
j materials; field and pot experiments; horti- 
culture; disea.sos of plants; feeding experi- 
ments; diseases of animals. 

Soil iniprovemont; field experiments; liorti- 
culture; floriculture; diseases of plants; dis- 
eases of animals. 

Chemistry; field experiments; meteorology; 
diseases of plants; hortioultxire (including 
date-palm orchard). 

Chemistry of foods; field experiments; horti- 
culture; diseases of plants; feeding experi- 
monts; diseases of animals. 

Alabama (Canebrakc), Union- 
town: 

H.Bentcm 

4 

Arizona, Tuscon: 

B.H. Forbes 

9 

3 

, Arkansas,, Fayetteville: 

R, L. Bennett 

, B 

4 . 
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AGRICULTURAL EXPERIMENT STATIONS OP THE UNITBB 
STATES, ETC.—Continued. 


Stations, local ions, and dire<?tors. 

Hxira- 
ber on 
■staff. 1 

1 

Num- 
ber of 
teach- 
ers on 
staff. 

California, Berkeley : 

E.W.Hilgard... 

30 

11 

Colorado, Fort Collins: 

L. G. Carpenter 

17 

8 

Co 2 inecticut I Stated, NewHaven: 
E.H. Jenkins 

15 


Connecticut (Storrs), Storrs: 


1 

Delaware, N e wark : 

A. T. Neale 

8 


Florida* Lake City: 

W,F, yocuin 

9 


Georgia, Experiment : 

R. J. Reading 

8 

1 

Idaho. Moscow: 

J . P. Blanton - 

11 

10 

Illinois, Urbaiia: 

E. Davenport - 

13 

7 



Indiana, Lafayette ; 

C. »S. Pluiui) - 

11 

1 9 

Iowa, Ames: 

C . F. OurtisM 

23 

13 

Kansas, Manhattan: 

J.T. ‘Willard.... 

14 

14 

Kentin*ky. Lexington: 

M.A.Hirovell 

10 

1 

Louisiana uSugarb New Orleans; 

C i^tnbbH 


l 4 <>niMiana (State) , Baton Rouge: 
William C, Stubbs 

23 

6 

T^ouisiana (North), Calhoun: 
William (\ Stubbs 



Maine, Orono: 

0. D. 'Woods 

13 

6 

Mai:yland, College Park: 

H, J. Pattei’son 

16 

7 




Pi*hicipul lines of work. 


Physics; chemistry and geographical distribu- 
tion of soils; fertilizers; fielcl crops; horti- 
culture; botany; meteorology; technology 
of wine and olive oil, including zymology; 
chemistry of foods and feeding stuffs; ento- 
mology: drainage and irrigation; reclama- 
tion of alkali lands; plant introduction. 

Chemistry; botany; meteorology; field exper- 
iments; horticulture; entomology; Irriga- 
tion- 

Analysis and inspection of fertilizers, foods^ 
and feeding stuffs: chemistry; diseases of 
plants; horticulture; field experiments; en- 
tomology. 

Food and nutrition of man and animals; bac- 
teriology of dairy products; field experi- 
ments; dairying. 

Chemistry; field experiments; horticnlture; 
diseases of plants; feeding experiments; dis- 
ease.s of animals; entomology; dairying. 

Chemistry; field experiments; horticulture; 
entomology. 

Field experiments; horticulture; entomology; 
mycology; pig feeding; dairying. 

Physics; chemistry; botany; field experi- 
ments; horticulture; entomology; feeding 
experiments. 

Chemistry; bacteriology; field experiments; 
hoi*ticulture; fore,stry; diseases of plants; 
feeding experiments; entomology; dairying. 

Chemistry; pot and field experiments; horti- 
cultiu'c; feeding experiments; diseases of 
plants and animals. 

Chemistry; liacteriology; field experiments; 
horticnlture; diseases of plantis; feeding ex- 
periments; entomology; dairying. 

Soils; horticulture; seed breeding; field exper- 
iments; feeding and digestion experiments; 
diseases of animals; entomology. 

Chemistry; soils; fertilizer analysis; field, ex- 
periments; horticulture; diseases of plants; 
entomology; dairying. 

Chemistry: bacteriology; soils and soil phys- 
ics; field experiments; horticulture; sugar 
making; drainage; irrigation. 

Chemistry; geology; botany; bacteriology; 
soils; field experiments; horticnlture; feed- 
ing experiments; entomology. 

Chemistry; soils; fertilizers; field experi- 
ments; horticulture; stock raising; dairying- 


Chemistry; botany; analysis and inspection 
of fertilizers, and concentrated commercial 
feeding stuffs; horticulture; diseases of 
' plants; seed tests; food and nutrition of man 
and animals; poultry raising; diseases of 
animals; entomology; dairying. 

Chemistry; soils; field experiments; 
tune; diseases of plants; feeding etperi-^ 
menta; entomology. , „ 


1 A 00- 


43 
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AGRICXTLTITHAXi EXPERIMENT STATIONS OP THE UNITED 
STATES, BTC.— Continued. 


Stations, looatAons, and diisxdors, 


NassaciuTsetts, Ainli erst : 

H. H. ao<xleil 


Michij^ran, Affricultural College: 
0. D. Smith 


Minnesota, St. Anthony Park, 
St. Paul: 

W. M. Liggett 


Mississippi , A.gr ieultural College 
W. L. Hutchinson 


Missouri, Colmnlua: 
H. J. Waters 


Montana, Bozeman: 
S. M. Emery 


Nohra.ska, Lincoln: 
T. L. Lyon 


Nevada, Reno: 

J. E. Stubbs . 


Ne w Hampshire, D 
O. S. Murkland 


Durham: 


wick: 

E. B. Yoorhee.s 

New Jersey (Collogo), New 
' iek: 


Brunswiefi 
B. B. Voorheos . 


New Mexico, Mesiila Park: 
P. W, Sanders 


New York (State), Geneva: 
W. H. J ordan 


■New York , 

I, P. Eoherts 


Ithaca; 


North Carolina, Ealoigh; 
G.T. Winston 


North Dakota, Agricnltnral Col- 

■lege!','.'' 

X Worst 


" 'Ohio,' Wooster: 

■' CvE. Thorne' . 


Num- 
ber on 
staff. 

Niim- 
bt?i* of 
teach- 
ers on 
staff. 

I'*rincipal linos of W‘.)rk. 

32 

0 

Chemistry; mo tt?orology; analysis and insp(sc- 
tionof lortiIiz(U‘.s and ooiu‘.oiitrato<i connsau’- 
cial feeding stuffs; field cxperinKUits; horti- 
culture; diseases of plinits; digestion and 
feeding experiments; diseases of aiiiinals; 
entomology. 

16 

9 

Botany and baetoriology; field exx>erlincnts; 
hortieuitiiro; forestry; diseases of xffants; 
feeding experiments; diseases of animals; 
entomohigy ; dairying. 

U 

7 

Chemistry; field experiments; horbituiltnro; 
forestry: diseas(iSof x)lants; food and nutri ■ 
tion of man; i)laiit and animal brooding; 
feeding cxxjorimcnts; diseases of animals; 
entomology; dairying. 

13 

4 

Chemistry; soils: field experiments; liortieul* 
ture; feuding experiments; dairying. 

13 

G 

Chemi.stry; field experiments; horticulture; 
diseases of plants; Iheding ox,p<'rinieuts; dis- 
eases of animals; entoinology; drainage. 

7 

6 

Field exporimonts; horticulture; diseasf^s of 
plants; feeding (.experiments; diseases of ani- 
mals; irrigation, 

19 

10 

Chemistry; botany; meteorology; field experi- 
ments; liovticulturo; forestry; feeding and 
breeding experiments; diseases of ahunifds; 
entomology; irrigation. 

8 

4 

Chemistry; botany; soils; field experiments; 
horticulture; forestry; entoihology; irriga- 
tion. 

14 

8 

Chemistry: soil physics; field experiments; 
horticulture; diseases of plants; toodiiig cx- 
jperiments; entomology; dairying; road ex- 
periments. 

8 

8 

1 

4 

Chemistry; biology; botany; analysis of b.:r- 
tilizers and foods; potand field experini'nitfl: 
horticuituro; di.seases of plantw; food and 
nutrition of man; ,diMpasc^»»of animals; ento- 
mology; dairy hushttMryf' mctcria of juibc; 
iri’igatiou. 

14 

8 

OIieini..stry; botany; field experimentH; hortl* 
enltiire; diseases (,>f plants; <,>ntomol{,)gy; ir- 
giition. 

24 


Chemistry; liactoriology; metc^ortdogy; analy- 
sis and control of fertilizers; fieid extand- 
inents; horticulture; d,iHeaBe!.3(,)f plaTats; feed- 
ing exi,»eriinentB; poultry exisiriiuoiita; 
dairying. 



21 

8 

Chemistry of soils; fooding stuffs and dairy 
products; soils; fertilizers; field oxpori- 
ments; horticuituro; diseases of plants; feed- 
ing sheep and swine; diseases <,)f animals; 
poultry experiments; entomology; dairying. 

12 

8 

Chemistry; field experiments; liortioultnre; 
analysis of fcrviiug stuffs; digestion experi- 
ments; poultry experiments. 

12 

6 

Field experiments; horticulture; diseases of 
plants; feeding exporiments; diseases of ani- 
mals; dairying. 

13 


Soils; field experiments; horticuituro; diseases 
of plants; brooding and foedingexporinionfcs; 
entomology. 
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AGRICULTURAL EXPERIMENT STATIONS OP THE UNITED 
STATES. ETC.— Coutimiod. 


Niim- 
Num- bei* of 

Bt:itu tnH,loci!atioTis, and directors, beron teacb- 

staff. ers on 
staff. 


Okltilioma, Stillwater; 

JolinT. Fields 10 5 


OrGH:( >n, Corvallis : 

T.M.Gatcli 13 13 


Pennsylvania, State College: 

H.P.Armsby 18 7 


Eliode Island, Kingston: 

A. A, Brigham liJ 4 


South Carolina, Clemson College : 

H. S. Hartzog 13 8 


South Dakota, Brookings; 

J.H. Shepard 11 6 


Tennessee, Knoxville: 

C.W. Dabney 13 3 


Texas, College Station; 

J.H.Connoll 15 7 


Utah,Ijogan: 

L. Foster 11 8 


Vermont, Burlington: 


J.L. Hills 

13 


10 

Washington, Pullraaiii 

E. A. Bryan 

11 

West Virgimn., Morgantown: 

J. H. Stewart-.--.-. 

13 

Vf iscongiin, Madison: 

W. A. Henry 

30 

W yoming, Laramie : 1 

K E. Smiley 

8 


Principal lines of work. 


Botany; field experiments; horticulture; dis- 
eases of plants; digestion and feeding ex- 
periments; diseases of animals: entomology. 

Chemistry; soils; field croiDs; horticultiiro; 
disetises of plants; digestion .and feeding ex- 
periments; entomology; dairying. 

Chemistry; meteorology; fertilizer analysis; 
field experiments; feeding exi)eriments; 
dairying. 

ChemistiT; meteorology; soils; field and pot 
experiments; horticulture: diseases of plants; 
poultry experiments; oyster culture. 

Soils: analysis and control of fertilizers; field 
experiments; horticulture; i^lant breeding; 
diseases of plants: feeding experiments; vet- 
erinary science; entomology; dairying. , 

Bacteriology; chemistry of soils and soil phys- 
ics; field experiments; forestry; diseases of 
plants; feeding experiments; entomology; 
mrigation. 

Chemistry; Imtany; fertilizers; field experi- 
ments; horticulture; animal production; 
entomology; dairying. 

Chemistry; soils; fertilizers; field experi- 
ments; horticulture; feeding dairy cows; 
sheep husbandry; diseases of animals; iiTi- 
gation. 

Chemistry of soils and feeding stuffs; alkali 
soil investigations; meteorcilogy; field ex- 
-'periments; horticulture; forestry; diseases 
of plants; cattle and sheep breeding; feed- 
ing expeidments; dairying; ijoultry experi- 
ments. 

Chora ist-ry; analysis and control of fertilizers 
and feeiling .stuffs; field exiieriments; horti- 
culture; disease of plants; feeding expeid- 
ments; diseases of animals; dairying. 

Chemistry; fertilizers; diseases of plants; 
feeding exijoriments; diseases of animals; 
ontonioiogy. 

Chemistry; soils; hiacteriology; field experi- 
ments; horticulture; diseases of plants; feed- 
ing expcriinenta; entomology. 

Chemistry; analysis and controlof fertilizers; 
field experiments; horticulture; feeding cx- 
lierinicnts; poultry experiments; entomol- 
ogy. 

Chemistry; soils; field exi>ex*iments; horticul- 
tiu’e: feeding ©xperimemts; diseases of ani- 
mals; daiiying; drainago and irzugation. 

Geology; botany; meteorology; waters; soils; 
• fertilizers; lioid experiments; food analysis; 
feeding experiments; entomology. 
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NOTES REGARDING DEPARTMENT PUBLICATIONS. 

The yublicathmM of the U. S. Dei)artment of Agricfiltiire are Hiainly of three 
general classes: 

I. Publications issued annually, comprising the Yearbooks, the Annual Reports 
of the Department, the Annual Reports of the Bureau of Animal Industry, and 
the Annual Reports of the Weather Bureau. 

II. Other Departmental reports, divisional bulletins, etc. Of these, each bureau, 
division, and office has its separate series in which the publications are numbered 
consetnitively as issued. They comprise reports and discussions of a scientific 
or technical character. 

III. Farmers’ hnlletins, divisional circulars, reprinted Yeax*hook articles, and 
other x)OpulaT xjapers. 

The pilblications in Class I are distributed by the Department and by Senators 
and Representatives in Congress. For instance, of the 500,000 copies of the Year- 
book usually issued, the Department is only allotted 30,000, while the remaining 
470,000 copies are distributed by Members of Congress. The Department’s sup- 
ply of the publications of this class is, therefore, limited and conseqnently has to 
be reserved almost exclusively for distribution to its own special correspondents, 
and in return for services rendered. 

The publications of Class II are not for distribution by Members of Congress, 
and they are not issued in editions large enough to warrant free {’•eneral distribu- 
tion by the Department. The supply is used maiialy for distidbution to those who 
cooperate with the Dejiartment or render it some service, and to educational and 
otl^er ptiblic institutions. A sample copy of this class of publications can usually 
bo sent on application, but aside from this, the "Department generally finds it 
necessary to refer api)licants to the Superintendent of Documents, of whom 
further mention is made below. 

The publications of Class III treat in a i^ractical way of subjects of particular 
interest to farmers. They are usually issued in large editions, and are for free 
general distribution by the Department. The farmers’ bulletins are also for dis- 
tribution by Senators and Representatives in Congress, to each of whom is 
furnished annually, according to law, a quota of several thousand coxnes for dis- 
tribution among his constituents. . • 

A limited supply of nearly all the publications in Classes I and II is, in com- 
pliance with the law, ifiaced in the hands of the Snperintendent of Documents for 
sale at cost of printing. Application for these should be addressed to the Super- 
intendent of Documents, Union Building, Washington, D. C., and should be 
accompanied by postal money order payable to him for the amount of the price. 
No postage stamps or private checks should he sent. The Superintendent of 
Documents is not permitted to sell more than one copy of any x)ublic document 
to the same person. The Public Pi-inter may sell to one person any number not 
to exceed 250 copies if ordered before the publication goes to press. 

The Secretary of Agriculture has no voice in designating the imblic libraries 
which shall be deijositories of public documents. Of the distribution of docu- 
ments to such depositories, including the publications of thi« and all other 
Departments of the Government, the Superintendent of t^ucuments has full 
charge. 

For publications of the Weather Bureau requests and remittances should ho 
directed to the Chief of the Weather Bxireau. 

The Department has no list of persons to whom t-ill publications are sent. A 
monthly list is issued on the first day of each month giving the titles of all publi- 
cations issued during the previous month with all the exiilanations necessary to 
enable applicants to order intelligently. This list will be mailed regularly to all 
who apply for it. The Department also issues and sends out to all who apply for 
them a complete list of all publications of which the Department has a sxipply for 
' .free diatritjution, and a similar list of all the Department’s publications for sale 
the Bu;^rintendent of Documents. 

J bUBJiXCATLONS -ISSUED JANUARY 1,1899, TO DECEMBER 31,1899. 

, . The loHowiug publications were issued by the United States Depai-tment of 

1, 1899, to December 31, 1899. Those to 
the exception of publicatiohs of the Weather 
Documents, Union Building, ' 
'.TOdfia' ai^e turned ever:, all copies not needed for official use. 

for the public printing Ana ■ 
: Eeinittances should be made 
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to him by postal money order. Weather Bureau publications to which a price is 
attached must be obtained from the Chief of that Bureau. Applications for those 
that are for free distribution should be made to the Secretary of Agriculture, 
Washington, D. G. 

OFFICE OP THE SEOKETARY. 

It export of the Secretary for 1899 

Farm Drainage. Farm. Bui. 40. Bei^rints 

Marketing Farm Prodxice. Farm. Bui. 63. Bexuints 

Sewage Disposal on the Farm and the Protection of Drinldng Water. 

Farai. Bui. 43. Reprint 

Washed Soils: How to Prevent and Reclaim Them. Farm. Bui. .20. 

Rei^rints - 

Curing and Fermentation of Cigar-Leaf Tobacco. Rei)t. 59 

Tobacco: Instructions for Its Cultivation and Curing. Farm. Bui. 6. 

Rex>rint 

Siu’aying Fruits for Insect Pests and Fuiigou.s Diseases, with a Special 
Consideration of the subject in Relation to the Public Health. Farm. 

Bui. 7. Reprint 

The Rape Plant: Its History, Culture, and Uses. Farm. Bui. 11. 

Reprint 

The Hawaiian Islands. Reprinted from Yearbook for 1808. 

The Present Condition of Grape Culture in California. Reprinted from 

Yearbook for 1808 

Temx)erature Changes in Fermenting Piles of Cigar-Leaf Tobacco. 

Rex)t. GO 

Tea culture. The Experiment in South Carolina. Report 61. 10 cents - 
Cultivation of Cigar-Leaf Tobacco in Florida. Rex>oiii 6.2. 10 cents.. .. 

CONGRESSIONAL PUBLICATIONS. 

Fifteen til Annual Report of the Bureau of Animal Industry, for the Fis- 
cal Year 1898. 75 cents 

Annual Reports of the Deiiartment of Agi*iculture for the Fiscal Year 

endM June 30, 1898 

Letter from the Secretary of Agriculture, transmitting a detailed state- 
ment of the exi)enditures of all the apiirox^riations in the Dejiartment 
of Agriculture for the fiscal year ending June 30, 1808, including sup- 
plemental accounts to date. House Doc. No. 23, 55th Cong.. 3d sess ' 1, 722 

Operations of the Bureau of Animal Industry for the Fiscal Year ended 

J une 30, 1808. Senate Doc . N o. 55, 55th Cong. , 3d sess 1 . 722 

Special Report on the Mai'ket for American Horses in Foreign Countries, 20, 000 
A Report on the Work and Expenditures of the Agricultural Exxieriment 

Stations for the Year ended June 30, 1808 1 , 722 

A second Report to Congress on Agriculture in Alaska, Including Reports 
by C. G. Georgeson and Walter H, Evans, in-epaied under the direction 

of A. 0, True,ttrect6r of the Ofiice of Exi)eriment Stations, 1,722 

Usefulness of Reservoirs to Agriculture in the Irrigated Regions. 

Response of Secretary of Agriculture to Senate Resolution of February 

8, 1800. Senate Doc. No. 124, 55th Cong., 3d sess 3, 000 

Report of the Chief of the Weather Bureau, 1897-98. In 7 parts. Part I, 
Administrative report. Parts II, HI, IV, V, and VI, Climatology of the 

Year. Part VII, Climate of Cuba and Miscellaneous Papers 4,000 

Yearbook of the U. S. Department of Agriculture, 1898. 60 cents.. 500,000 

Progi‘ess of the Beet-Sugar Industry in the United States in 1898. Part 
I, by Charles F. Saylor, Special Agent. Part II, by H. W. Wiley, Chem- 
ist of the U. S. Dexmrtment of Agriculture 50,000 

Report upon the Forestry Investigations of the U. S. Department of 
Agriculture, 1877-1898. House Doc. No. 181 , 55th Cong. , 3d sess 1 , 734 

DIVISION OF AGROSTOLOGY. 

Sorgjium as a Forage Crop. Farm. Bui. 50. Reprint 25,000 

Meadows and Pastures : Formation and Cultivation in the middle Eastern 

' , States, „ Farna. Bui, 66. Reprint , ' 

Experiments in Range Improvement, dir. 8, with reprint - - i 

Division of Agrostology. Reprinted from Yearbook for 1897 .... , ^ w . ^ 

, Lawns and Lawn MaBng. Reprinted from Yearbook for 1897. — . ^ .iC a- ; 

■ New Species of North American Grasses. Cir , 9 ■ ; . w;-C ■! 


Copies. 

30.000 

15.000 

20.000 

30.000 

15.000 
3,500 

500 


500 

500 

2,000 

500 

5,000 

5.000 

6.000 


30,500 

3,000 
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Copies. 

Alfalfa, or Liiceni. Farm. Bill. 31. Eeprints 20,000 

The Soy Bean as a Forage Crop. Farm. Btil.58. Iie\"ised edition 10, 000 

Cattle Ranges of the Sonthwest: A History bf the Exhaustion of the 
Pasturage and Suggestions for Its Restoi*ation. Farm. Bui. 72. Re- 

print.-." 10,000 

0‘ >W])eas. Farm. Bui. 80, with reprint 30, 000 

Crazing Problems in the Southwest and How to Meet Thom. Bui. 10. 

Scents 6,000 

Poa Fendleriana and Its Allies. Cir. 10 1, 000 

The Flat Pea. Cir.ll 10,000 

Rape as a Forage Plant. Cir. 12, with repiint 10, 000 

Millets. Reiniiited from Yearbook for 1898 3,000 

Recent Additions to Systematic Agrostology. Cir. 15 1,200 

Kew Species of North American Crasses. Cir. 10 1, 000 

Band-binding Grasses. Reprinted from Yearbook, 1898 2, 000 

Millets. Farm. Bui. 101 25,000 

Southern Forage Plants. Farm. Bui. 102 30,000 

Crimson Glover. Cir. 17 10, 000 

Smooth Brome-grass. Cir. 18 10,000 

Forage Plants for Cultivation on Alkali Soils. Reprinted from Yearbook 

for 1898 - 1,000 

American Grasses — II. Bull. 17. 20 cents 1,000 

Studies on American Grasses: A Synopsis of the Genus Sitanion. Bui. 18. 

5 cents 1,«500 

The Structure of the Caryopsis of Grasses with Reference to their 

Morphology and Classification. Bui, 19. 10 cents 1,500 

Florida Beg*gar ^Yeed (Desniodhm fortuosiim) , Cir. 13 10,000 

The Velvet Bean (3£iiciina iitilis), Cir. 14 10,000 

BUi^EAU OF ANIMAL INDUSTEY. 

Hog Cholera and Swine Plague. Farm. Bui. 24. Reprint 40,000 

The Dairy Herd: Its Formation and Management. Reprints. Farm. 

Bui. 55 25,000 

Butter Making on the Farm. Farm. Bui. 57. Reprint 30, 000 

Ducks and Geese: Standard Breeds and Management. Farm. Bui, 64. 

Reprints ^ . 35, 000 

Utilization of By-Products of the Dairy. Reprinted from Yearbook for 

1897-. 7,500 

Directions for the Pasteurization of Milk. Cir. 1. Revised edition. Re- 
print 2,500 

Standard Vaiieties of Chickens. Farm. Bui. 51. Revised edition. Re- 

Xirint - 60,000 

The Serum Treatment of Swine Plague and Hog Cholera. Bui. 23. 5 

cents 10, 000 

Factory Cheese and How It is Made. Cir. 19. Reprint - A 1 , 000 

Facts about Milk. Farm. Bui. 42. Reprints 40,000 

Preliminary Catalogue of Plants Poisonous to Stock. Eeinint from Ifif- 

teenth Annual Rei>ort 5,000 

Experimental Exports of Biitter , 1807. Reprinted from Fifteenth Annual 

Report, with reprint 13, 500 

Care of Milk on the Farm. Farm. Bui. 63. Reprints 25, 000 

Asthenia (Going Light) in Fowls. Laboratory Methods for the Diagnosis 
of certain Micro-organismal Diseases. Vitality and Retention of Viru- 
lence by Certain Pathogenic Bacteria in Milk and Its Products. Re- 
printed trom Fifteenth Annual Repoa*t 500 . 

Bi^eeds of Dairy Cattle. Reprinted from Fifteenth Annual Report 5, 000 

Breeds of Dairy Cattle. Farm. Bui. 106 - - . _ _ : . - 30, 000 

Blackleg in the Hnited States and the Distribution of Vaccine by the 
Buf'eatt of Animal Industry. Reprinted from Fifteenth Annual Report 10, 000 
Scales of Points in Use in the United States for Judging the Dairy Breeds 

Cattle. .".Cir.' 27 — . - ■ - 2, 000 

J^atiohal anid Laws. Reprinted from Fourteenth Annual 

■' Repiint' . - 000' 

Its Sfature, Cause, and Preventioh. Cir. 23. Revised edition 

reprint- , - 15, 000 ■ 

and Educational Institutions connected with the 
Dairy Interests of the United States for the year 1899. Ok. 26 - . 5, 000 
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Copies. 

Reaiilts of Experiments witli Inoctilation foz* the Prevention of Hog 

Cholera. Farm. Bill. 8. Reinint 500 

The Preparation and Use of Tiiherctilin. Reprinted from Yearbook for 

1898 5,000 

Cattle Dipping; Experimental and Practical. Reprinted from Yearbook 
for 1808 5', 000 

DIVISION OF BIOLOGICAL SURVKY. 

Some Common Birds in Their Relation to Agiicultiire. Farm. Btil. 54. 

Reprint 20,000 

Life Zones and Crop Zones of the United States. Bnl. 10. 10 cents 1, 500 

Korth American Fauna No. 14.' Natural History of the Tres Maidas 
Islands, Mexico. G-eneral Account of the Islands, vntli Reports on 
Mammals and Birds. By E. W. Nelson. — Rexitiles of the Tres* Marias. 

By Leonhard Ste.-jneger.— Notes on Crustacea of the Tres Marias. By 
IVlaryJ. R. Rathbtin. — Plants of the Tres Marias. By J. N. Rose. — Bib- 
liography of the Tres Marias. By E. W. Nelson. 10 cents 3,000 

North American Fauna No. 10. Results of a Biological Survey of Mt. 

Shasta, California. 20 cents 1, 500 

Greograx>hic Distribution of Cereals in North America. Bui. 11. 10 cents. 1,500 
North American Fauna No. 15. Re\rision of the Jumiring Mice of the 

G onus Zapus. 5 cents 3, 000 

Reptiles of the Tres Marias and Isabel Islands. Reprinted from North 

American Fauna No. 14 100 

Notes on the Crustacea of the Tres Marias Islands. Reprinted from 

North American Fauna No 14 100 

Plants of the Tres Marias Islands. Reprinted from North American 

Fauna No. 14 100 

The Danger of Introducing Noxious Animals and Bii-ds. Reprinted 

from Yearbook for 1898 3, 000 

Birds as Weed Desti'oyers. Reprinted fi*om Yeai'book for 1898 3, 000 

North American Fauna No. 10. Revision of the Shrews of the American 
G-eiiera Blariiia and Notiosorex. By C. Hart Merriam.— The Long- 


tailed Shrews of the Eastern United States. By Gerritt S. Miller, jr. — 
Synopsis of the American Shrews of the Genus Sorex. Reprint. 

15 cents 

North American Fauna No. 12. Genera and Subgenora of Voles and 

Lemmings. By Gerritt S. Miller, jr. Reprint. 10 cents 

North American Fauna No. 13. Revision of the North ximerican Bats of 

the Family VespertilionidsB. Reprint. 10 cents 

The Blue Jay and Its Food. Reprinted from Yearbook for 1896 

The Meadow Lark and Baltimore Oriole. Reprinted from Yearbook for 
1895 - 


DIVISION OF BOTANY. 


Weeds; And How to Kill Them. Farm. Bui. 28. Reprints, 1809 20,000 

Legislation Against Weeds. Bui. 17. Reprint. 5 cents - 500 

Yainlla Culture as Practiced in the Seychelles Islands. Bui. 21. 5 cents. 2, 000 

The Flat Pea. Cir. 4. Reprint 500 

Thirty Poisonous Plants of the United States. Farm. Bui. 86, with re- 
print - J 50,000 

The Superior Value of Large, Heavy Seed. Reprinted from Yearbook 

for 1896 600 

Additional Notes on Seed Testing. Reprinted from Yearbook for 1897 - . 500 

The Water Hyacinth and Its Relation to Navigation in Florida. Btil. 18: 

Reprint. 5 cents u 500 

The Section of Seed and Plant Introduction. Cir. 16 5, 000 

Crimson Clover Seed. Cir. 18 63, 000 

Contributions to the United States National Herbarium. V 0 I.V 5 N 0 . 4 , 

25 cents 1, 000 

Hop Cultivation in Bohemia. Cir. 19 - 5, 000 

The Present Status of Bice* Culture in . the United States. , Bui. 22. 10 

cents . '"ii'OOO. 

Inventory No, 2 of Foreign Seeds and Plants : 5, 000 


1,000 

1,000 

1,500 
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Contributions from the U. S. National Herbarium. VoL III. Rei>orts on 
Collections, Revisions of G-roups, and Miscellaneous Papers. Revisions 
of North American Graminse and Gactacaea, Studies of Special Groups 
and Catalogues of Plants collected in Nebraska, Idaho, South Dakota, 

Kansas, Wyoming. Alaska, and Mexico, with Geographic Reports and 

De>scriptions of New Genera and Sx^ecies. $1.15 500 

Weeds in Cities and Towns. Reprinted from Yearbook for 1898 2, 000 

Can Perfumery Farming Succeed in the United States? Reprinted from 

Yearbook for 1898 2, 500 

Grass Seed and Its Im^mrities. Rexmnted fi*om Yearbook for 1898 2, 500' 

Observations on Cases of Mushroom Poisoning in the District of Colum- 
bia. Cir. 13. Third edition. Reprint 2,000 

Notes on the Plant Products of the Philii^iune islands. Cir. 17 8, 500 

The Russian Thistle and Other Troublesome Weeds in the Wheat Region 
of Minnesota and North and South Dakota. Farm. Bui. 10. Rexjrint. 500 

DIVISION OF CHEMISTRY. 

The Sugar Beet: Culture, Seed Develoi^ment, Manufacture, and Statistics. 

Farm. Bui. 52. Revised edition with reprints 55.000 

Food and Food Adulterants. Bui. 13. Part IX. Reprint. 15 cents 3,000 

Methods of Analysis Adopted by the Association of Official Agricultural 
Chemists, Nov. 11, 12, and 14, 1898. Bui. 40. Revised edition. Reprints. 

10 cents. : 3,000 

Proceedings of the Fifteenth Annual Convention of the Association of 
Official Agricultural Chemists, held at Washington, D. 0., Nov. 11, 32, 

and 14, 1898. Bui. 56, with reprint. 10 cents 2,000' 

Chemical Examination of Canned Meats. Cir. 5 2’ 01 )0 

Potash and Its Function in Agriculture. Rex3rmted from Yearbook for 

1896. Reprint 500 

Every Farm an Experiment Station. Reprinted from Yearbook for 1897 500 

Experiments with Sugar Beets, 1897. Bui. 52. Revised edition. 20 cents 1,000 

Culture of the Sugar Beet. Farm. Bui. 3. Rei)rint - 500' 

Nostrums for Increasing the Yield of Butter. Farm. Bui. 13. Reprint., 500 

The Manufacture of Sorghum Siruii. Farm. Bui. 90. 25, 000 

Utilization of Residues from Beet-Sugar Manufacture in Cattle Feeding. 
Reprinted from Yearbook for 1898 1, 000 

DIVISION OF ENTOMOLOGY. 

Insects Affecting the Cotton Plant. Farm. Bill. 47. Rexirint 10, 000- 

The Peach Twig Borer: An Imtiortant Enemy of Stone Fruits. Farm. 

Bui. 80 25,000' 

The True Clothes Moths ( Tinea 2 }eUioueUa et al.) . Cir. 3(», second series. 

Reprint 2, OOO 

Preliminary Rex)ort on the Insect Enemies c»f Forests in the Northwest. 

Bui. 21 , new series. 5 cents 2, 500 

The Laisser-Faire Philosophy Ai)X)lied to the Insect Probhun. Reprinted 

from Bui. 20, new series. - 100* 

Proceedings of the Eleventh Annual Meeting of the Association of Ec<.>- 

nomic Entomologists. Bui. 20, new series. It) cents 2, 500 

The Principal Insect Enemies of the Grape. Farm. Bui. 70. Eexuint 10, 000 

Insect Enemies of the White Pine. Reprint from Bui. 22, new series 500 

The Hop-Plant Louse and the Remedies to bo Used Against It. Oir. 2, 

second series. Reprint 2, 000 

The Honey Bee: A Manual of Instruction in Ai>iculture. , Bui. 1, new 

series; Third edition. Reprint. 15 cents 1, OOO 

Injects ’ Affeorin Domestic Animals. An Account of the Sx^ecies of 
; , ;:Import^ America, with Mention of Related Forms Occur- 

^ Reprint, 20 cents 1,000 

Tn^prtaht; Insecticides: Directions for their Preparation and Use. Farm, 

edition. Reprint 15,000 

^ Farm. BuL 69, Reprint, June, 1899 20, 000 

;; W of the Tenth Annual Meeting of the Association of Eco- 

, at Boston,' August 19 and 20, 1898. 

'lO'oenta w...' ' , 2,500 

Fl^^ih the'' United Btates. ■ 'Buh. 16, new series. ■ 10 cents .... 5, OOO 
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Copies. 


Some Mis<3ellaneoiis Results of the Work of the Division of Entomology. 

Bui. 18^ new series. 10 cents 5, 000 

The Use of Hydrocyanic Acid Gas for Fumigating Greenhouses and Cold 

Frames. Cir . 37, second series, with reprint 8, 500 

The Ban Jose Beale. From Bui. 18, new series 500 

A New Coccid on Birch. Reprinted from Bui. IS, new series. 500 

A Destructive Borer Enemy of Birch Trees, 'with notes on Related Bpecies. 

Reprinted from Bui . 18, new series, 'with reprint 700 

• Some Insects Injurious to Stored Grain. Farm. Bui. 45. Reprint 15. 000 

The Principal Insect Enemies of the Grape. Farm. Bui. 70. Reprint . . _ 15, 000 
Some Insects Injurious to Garden and Orchard Crops. Bui. 19, new 

series. 10 cents. - 5.000 

The Squash-Vine Borer {Melittia sctiyriniformis Wyn.) , Cir. 38, second 

series - 3,000 

The Common Squash Bug {Anam trisUs Be G.) . Cir. 39, second series. . 10, 000 

The Principal Insects Affecting the Tohacoo Plant. Reprinted from Year- 
book for 1S98 - - - *500' 

Insects Injurious to Beans and Peas. Rejirinted from "Yearbook for 1808. 2.500 

The Principal Household Insects of the United States, with a Chapter on 
Insects Affecting Dry Vegetable Foods. Bui. 4, new series. Reiuint. 

10 cents - 1,000 

The Army W orm (Leucania iinipuncfa Haw. ) . Cir. 4, second series. Re- 
print - 2,000 

The Ox Warble {Hypoderma lineata Villers) . Cir, 25, second series. Re- 
print 2, 000 

Three Insect Enemies of Shade Trees. Farm. Bui. 99 20,000' 


OFFICE OF EXPERIMENT STATIONS. 


Experiment Station Record. A condensed record of the contents of the 
bulletins and reports issued by the Agi-icultural Experiment Stations of 
the United States, and also a, brief review of agricultural science of the 
world. 10 cents per number. Vol, X, Nos. 4-12; Vol. XI, Nos. 1-3.,. 

Barnyard Manure. Farm. Bui. 21. Reprints 

Foods: Nutritive Value and Cost. Farm. BuL.23. Reprint 

Sweet Potatoes: Culture and Uses. Farm. Bui. 26. Reprints 

Silos and Silage. Farm. Bui. 32. Reprint 

Meats: Composition and Cooking. Farm. Bui. 34. Reprint 

Fowls: Care and Feeding. Farm. Bui. 41. Reprint 

The Manuring of Cotton. Faimi. Bui. 48. Repi-int - 

Experiment Station Work— I. Farm Bui. 50. Reprint 

ExiJeriment Station Work— III. Farm. Bui. 69. Reprint 

Experiment Station Work— VI. Farm Bui. 79. Reprint 

Corn Culture in the South. Farm. Bui. 81. Reprint 

The Feeding of Farm Animals. Farm. Bui. 22. Reprints a 

Peanuts: Culture and Uses. Fann. Bql. 25. Reprint 

Potato Culture. Farm. Bui, 35. Reprints 

Commercial Fertilizers: Composition and Use. Farm. Bui. 44. Reprint. 

Milk as Food. Farm. Bui. 74. Reprint 

Ex 4 >eriment Station Work — II. Farm. Bui. 65. Reprint 

Experiment Station Work— IV. Fann. Bui. 73. Reprints ,, 

Exi)eriment Station Work— V. Farm Bxil. 78. Reprint 

Souring and Other Changes in Milk Products. Farm. Bui. 29. Reprint. 
Losses in Boiling Vegetables, and the Composition and Digestibility of 

Potatoes and Eggs. Bui. 43. Reprint. 5 cents 

Experiment Station Work — VII, Faiun. Bui. 84. Reprint 

Fish as Food. Farm. Bui. 85, Reprint 

Report of the Director for 1898. Reprint . . 

Dietary Studies in Chicago in 1895 and 1896. Bui. 55. 5 cents 

Organization Lists of the Agricultural Colleges and Experiment Stations 
of the United States, with a List of Agricultural Experiment Stations 

in Foreign Countries. Bui. 59. 10 cents 

Land Grant and Other Colleges and the National Defense. Cir. 40 

Onion Culture. Farm. Bui. 89. Reprints 

Sheep Feeding. Farm. Bill. 49. Reprints 

Tomato Growing. Farm. Bui. 76. Reprints 

Experiment Station Work— VIII. Fann. Bui. 87 - . . , 


55.000 

35.000 

10.000 

30.000 

25.000 

10.000 

30.000 

20.000 

15.000 

25.000 

20.000 

25.000 

40.000 

10.000 

50.000 

so,o0o 

10.000 

25.000 

20.000 

15.000 

10.000 

2,000 

25.000 

20.000 
2,250 
8,500 


3,500 
2,000 
20 , 0 # i 
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History and Presoiit Status of Instruction in Cooking in the Public 

Schools of New York City. Bnl. 56. 10 cents 4, 000 

■Water Rights on the Mssissipx>i Ri%"erand Its Trilmtaries. With pax^ers 
on the Water La^vs of Colorado and of Nebraska. Bnl, 58. With 

reprint. 10 cents 11,000 

Lenuiuinous Plants for Green Manuring and for Feeding. Farm. Bui. 16. 

Helmut SO, 000 

Cotto}! Seed and Its Products. Farm. Bui. 36. Reprint 30, 000 

Irrigation in Humid Climates. Farm Bui. 46. Reprint It), 000* 

The Liming of Soils. Farm. Bui. 77. Revised edition, with reiirint 20,000 

Methods and Results of Investigations on the Chemistry and Economy of 

Food. Bui. 21* Reimnt. 15 cents 500 

V arieti es of Corn . Bui .57. 10 cents 3, 000 

Abstracts of Laws for Acrxuiring Titles to Water from the Missouri River 
and its Tributaries with the Legal Foims in Use. Bui. 60, with reprint. 

10 cents - 4,000 

Statistics of the Laiid»Grant Colleges and Agricultural Experiment Sta- 
tions of the United States for the Year ending June 30, 1898. Bui. 64. 

5 cents 3, 000 

Exi^eriment Station Work — IX. Farm. Bui. 02 30, 000 

Proceedings of the Twelfth Annual Convention of the Association of 
American Agxucultural Colleges and Exxxeriment Stations, at Wash- 
ington, D. G. .November 15-17 , 1898, and rex>rmt. Bui. 65. 10 cents 2, 000 

The What and Why of Agricultural Experiment Stations. Farm. Bui. 1. 

Eeiu’int 500 

The Work of the Agricultural Exx>eriment Stations. Farm. Bnl. 2. Re- 

inint - 500 

Milk Fermentations and their Relation to Dairying. Farm. Bui. 9, Re- 
print 1 500 

Forage Plants for the South. Faim. Bui. 18. Rexndnt 500 

Sugar as Pood. Farm. Bui. 93 20, 000 

Some Tyi)es of American Agricultural Colleges. Reprinted from Year- 

book i'or 1898.. 600 

Some Results of Dietary Studies in the United States. Reprinted from 

Yearbook for 1898 8, 500 

Agricultural Exi^eriments in Alaska. Rexninted from Y ear book for 1 898 . 200 

Investigations on tiie Metabolism of Milch Cows. Reprinted from 

Experiment Station Record, Vol. X, Nos. 9 and 10 200 

A 'Comxuiation of Analyses of American Feeding Stuffs. } Btil. 11. 

Beiuints. 10 cents 1, 000 

The Chemical Comixosition of American Pood Materials. Bui. 28. 

Revised edition . 5 cents 5, 000 ' 

Nutrition Investigations at the University of Tennessee in 1890 and 1897. 

BuL t53. Reprint. 5 cents 500 

Description of a New Respiration Calorimeter and Exi>eriments on the 

Conservation of Energy in the Human Bod 3 ^ Bnl. 63. cents, 2,000 

Selection and Its Effect on Cultivated Plants. Rexxrinted from Exx)ori- 

ment Station Record, Vol. XI, No. 1 2,00 

Studios on iiread and ik'oad Making. Bnl. 07. 10 cents 4,000 

Exxicriment Station Work — XI. Parra. Bnl. .103 30,000 

Exiieriments on the IMetalxdism of Matter and Energy in the Human 

Body. Bui. 69. 10 cents J 2,000 

W ater-right Problems of Bear River. Bui. 70, 1 5 cents 11, 000 

Fourth Report of Committee on Methods of Teaching Agrionltnrt^ 

Cir. 41 3,000 

A Description of Some Chinese Food Materials and their Nutritive and 

Economic Y alue. Biil .68. 10 cents - 3, OOO 

Food-^Niitrients— Food Economy, Cir, 43 ..J 5,000 

A 'Report to Congress on Agricultiire in Alaska, Including Reports by 
; W?3ter H. Evans, Benton Killin, and Sheldon Jackson. Bnl. 48. Re- 

vl,000 

Work— XII. Farm. Bui. 105 30, 000 

,Ch?iracteristicS; Culture, and Uses. Farm. Bui. 88. Reprint- ■ 15, 000 

Coprses. ' Bub 72. 5 cents. , . 4, 000, 

^ ' School 'With a G-arden. ■CJir. 42 . . ■ 15, 000 

at 'the University of Tennessee' in 1895. BuL 29. Re- 
sprint. 10'^^ 1,000 
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Diotary Studies at University of Missouri in 1893. and Data B elating to 
Bread and Meat Consumption in Missouri. Bui. 81. Bepriiit. .5 cents- 1,000 
Pood and Nutiition Investigations in Kew Jersey in 1895 and 1890. Btil. 

83. Rei>rint. 5 cents 1, 000 

Dietary Studies in NTew Mexico in 1893. Bui. 40. Reprint. Scents 1,000 

A Report on tlie Work and Expenditures of tlie Agrieultural Experiment 

Stations for the Year Ended June 80, 1898. Bnl. 61. 15 cents.-. 2,200 

A Second Report to Congress' on Agiiciilture in Alaska. Bnl. 02. 10 

cents 2, 200 

The Physiological Effect of Creatin and Oreatinin and Their Value as 

Nutrients. Bnl. 66. 5 cents 2, 000 

Raising Sheei> for Mutton. Farm, Bnl. 96 80,000 

Experiment Station Work—X. Farm. Btil. 97 20,000 

Hog Raising in the South. Farm. Bui. 100 80, 000 

OFFICE OP FIBEU IXVESTIGATIOXS. 

A Report on Flax Culture for Seed and Fiber in Eiiroi^e and America. 

Report 10, reprint. 10 cents - 1,000 

A Descriptive Catalogue of Useful Fiber Plants of tlie World, including 
the Structural and Economic Classification of Fibers. Report 9. 

Reprint. 80 cents 1, 000 

Flax for Seed and Fiber in the United States. Farm. Bnl. 27. Reprint. 10, 000 

SECTION OP FOREIGN MARKETS. 

Trade of Puerto Rico. Bui. 13. Reprint. Scents 5,000 

The World's Markets for American Products, S^veden. Bui. 8. Revised 

edition. Scents 4,000 

Report of the Chief of the Section of Foreign Markets for 1898. Reprinted 
from the Annual Reports of the Department of Agriculture. Reprint- 1 , 500 

Trade of the Philippine Islands. Bui. 14, with reprint. 10 cents - - . 15, 000 

Our Foreign Trade in Agricultural Pi’oducts, 1884-1898. Bui. 15. 

Reprint .3, 000 

Agricultural Imports and Exports, 1894-1898. Cir. 21, with reprint 87,500 

DIVISION OF FORESTRY. 

Progx’ess in Timber Physics: Bald Cyin'ess (Taavdiu}?i distichum), Cir. 

19. Ro;print ‘ 4,000 

Forestry for Fanners. Farm. Bnl. 67. Reprint 15,000 

Progress in Timber Physics. Cir. 18. Reprint — 1,000 

The Timber Pines of the Southern United States. Bnl. 18. Revised 

edition. Reprint. 85 cents * 1,000 

Notes on Some Forest Problems. Reprinted from Yearbook for 1898 8, 100 

Work of the Division of Forestry for the Farmer. Reprinted from Year- 
book for 1898 8,100 

A Primer of Forestry. Part I— The Forest. Bnl. 24. 85 cents 10, 000 

Notes on the Forest Conditions of Porto Rico. Biih 25. 10 cents 5, 000 

The White l*ine (PiuTis Sirobiis Linn.), Bnl. 22. 40 cents 1,000 

Practical Forestry in the Adirondacks. Bnl. 26. 15 cents 8, 090 

Practical Assistance to Tree Planters. Cir. 22 45, 000 

DIVISION OF EXPEBBIENTAL GARDENS AND GROUNDS. 

Cranberry Culture. Fann.Bul. 13. Reprint 500 

Prixning of Trees and Other Plants. Reprinted from Yearbook for 1898- 2, 500 

LIBRARY, 

Accessions to the Department Library, October-Decemher, 1898. Bui. 

26. Scents - - . 1,000 

Accessions to the Department Library, Jantiary-March, 1800. Bnl. 27. 

Scents - - 1,000 

Accessions to Department Library, April-June, 1899. Bui. 28. 5 cents- 1,000 
List of Publications Relating to Forestry in the Depaitment Library. 

Bui. 24. 15 cents ■ 1*:^^':;' 

‘Accessions to the Department Library, July-September, with reprint. ' 

, Bui. 29, Scents ' — 
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DIVISION OF POMOLOOY. 

CopioH. 


UtdliKiiig Surplus Fruits. Eeprinted from Yearbook for 1.81)8 1, 000 

Nut Culture iu the United States, Embracing Native and Introduced 

Species, Special Eei)ort. Reprint. 30 cents 1 , 000 

Revised Catalogue (.)f Fruits Rocomniended for Cultivation in the Vari- 
ous Sections of tlie United States and tlie Britisli Provinces by tbe 
American Pomological Society. Bui, 8. r> cents 15,000 


DIVISION OF PUBLICATIONS. 


Publications of tlie U. S. Dox>artment of Agriculture ftn- wale by the 
Sux)ermteiident of Docuiuents, Union Building, 'Washington, D, 0. 

Corrected to .February t, 1899. No. 179, fifth edition 

The V egeta ble Garden . Farm . Bui .94 

Notes on Some English Farms and Fanners. Reiirinted from Yearbook 

for 1898 -. 

A Directory for Farmers. Reprinted from Yearbo()k for 1898 ! - 

Index to tbe Annual Reports of the U. S. Department of Agriculture for 

the years 1837 to 1893, inclusive, Bui. 1. 15 cents 

List of Bulletins and Circulars issued by the U. B. Department of Agri- 
culture and available for Free Distribution. Corrected to June, 1899. 

No. ^^47, third edition 

Suggestions to Southern Farmers. Farm. Bui. 1)8 

Asparagus Culture. Farm. Bui. (U 

Monthly List of Publications. January 1899, to December, 1890 


25. 000 

30.000 

200 
. 2 , 000 


500 


20,000 
20, 000 
20,000 
42(5,000 


OFFICE OF PUBLIC KOAD INOUIKIES. 


An Act to Provide for the Construction of Roads by Local Assessment, 

County and State Aid. Oir . 15. Reprint : 10, 000 

Tbe Forces Which Oi)erate to Destroy Roads, with Notes on Road Stones 

and Problems Therewith Connected. Cir. 29. Reprint 10, 000 

Improvement of Public Roads in North Carolina. Reprinted from Year- 
book for 1894. Reprint 1 , 00() 

Information Regarding Road Materials and Transportation Rates in Cei*' 
tain States West of tbe Mississippi River. Bui. 5. Reprint. 5 cents - 1, 000 

Progress of Road Constiniction in the United States. Bui. 19. Reprint. 

5 cents 1,000 

Report of Committee on Legislation, Adopted by the State Good Roads 
Convention, Richmond ,Va. , October 10 and 11 , 1895. Cir. 18. Reprint . 10. 000 

Highway Maintenance and Repairs. Cir, 24. Reprint 10,000 

Steel-Track Wagon Roads. Reprinted from Yearbook for 1898 3, 000 

Construction of Good Country Roads. Reprinted from Y earhook for 1 898. 3, 000 

Agriculture in Puerto Rico. Rexirinted from Yearbook for 1898 . - - 2, 000 

Road Imxwovement in Governors' Messages. Oir. 33 10,000 

Good Roads for Farmers. Farm. Bui. 95, with reprint - - 50, 000 


DIVISION OF SOILS. 

An Electrical Method of Detennining the Moisture Content of Ambits 

Soils. Bui. 0. Reprint. 5 cents 800 

An Electrical Method of Detennining the Tenii)eratnre of Soils. Bui. 7. 

Rexirint. Scents 800 

An Electrical Method of Detennining the Soluble Salt Content of Soils, 
with Some Results of Investigations on the Effect of Water and Soluble 
Salts on the Electrical Resistance of Soils. Bui. 8. Reprint. 5 cents. 800 

Soil Moisture; A Record of the Amount of Water Contained in Soils dur- 
ing the Crop Season of 1890. Bui. 9. Reprint. 5 cents 800 

The Mechanics of Soil Moisture, Bui. 10. Reprint. 5 cents 800 

The Soils of the Pecos Valley, New Mexico. CAi\ 3 11,000 

Tobacco Soils of the United States: A Preliminary Report Upon the Boils 

of the Principal Tobacco Districts. Bui. 11. 10 cents 1,500 

Culture otTobac^^ Farm. Bui. 83. Reprints. - 80,000 

Curing Tobacco. Farm. Bui. 60. Reprint - - - 25, GOO 

Soilsr Farm. Bui. 83. Reprints. . .. . ..... 20, OOO 

etho(Js pf Mechanical MaM and the Determination of the 

.^bunt of Moisture in Soils of the Field. BuL 4. Reprint. Scents. 500 
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Copies. 

The Alkali Soils of the Yellowstone Yalley, from a Preliminary Investi- 
gation of the Soils near Billings, Mont. Bui, 14. 15 cents . . 5, 000 

Texture of Some Imxoortant Soil Formations. Bui. o. Reprint. 15 cents- 300 

Alkali Lands. Farm. Bui. 88. With Reprint 30, 000 

The Movement and Retention of Water in Soils. Reprinte<l from Year- 
book for 1898 - 300 

The Soluble Mineral Matter of Soils. Reprinted from Yearbook for 1898- 300 

Electrical Jnstriiinents for Determining the Moisture, Temperature, and 
Soluble Salt Content of Soils. Bui. 15. 5 cents 2,500 

DIVISION OF STATISTICS. 

Changes in the Rate of Charge for Railway and Other Transx>ortation 

Services. Bui. 15. Reprint. 5 cents. 3, 500 

Agricultural Production and Piices. Reprinted from Yearbook, 1897. . . 1, 000 

The Brazos River (Texas) Flood of Juiie-Jtily, 1899, and. Its Effect upon 

the Agriculture (.)f the Submerged Region. Cir. 10 9, 000 

The World's G-rain Crops in 1899. Cir. 11. 58, 000 

The Cost of Cotton Production. (Misc.) Bui. 1(5. 5 cents 27,000 

Report on the Condition of Winter Grain on April 1,1899, and the Losses 
of Farm Animals During the Year Ending March 31, 1899. with Statis- 
tics of Foreign Crops. Report 156, new series 80. 000 

Agricultural Statistics Relating to Grain, Cotton, Sugar, Animals, etc,, in 

the United States. Reprinted from Yeai’book for 1898 25, 000 

Monthly Crop Circulars. May to November, inclusive 1 , 349, 000 

Public Domain of the United States. Reprinted from Yearbook for 1898. 10, 000 
Keeping Goats for Profit. By Almont Barnes, of the Division of Statis- 
tics. Reprinted from Yearbook for 1898 10,000 

The Crop Reporter, Yol. 1, Nos. 1 to 8 362,500 

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY. 

Legal Enactments for Restriction of Plant Diseases. A Compilation of 
the Laws of United States and Canada. Bui. 11. Reprint. 5 cents. . .. . 200 

Peach-Growing for Market. Faim. Bui. 83. Reprints 20, 000 

Spraying for Fruit Diseases. * Farm. Bui. 38. Reprints — , . — . 30, 000 

The Pineapple Industry of the United States. Reprinted from Yearbook 

' fi r 1895. Reprint 2, 000 

How to Grow Mushrooms. Farm. Bui. 53. Reprint 10, 000 

The Black Rot of the Cabbage. Farm. Bui. 68. Reprint • . . 20, OOO 

Cereal Rusts of the LTnited States. A Physiological Investigation. Bui. 

16. .10 cents 3,000 

New Spraying Devices. Cir. 17. Reprint 1,000 

Wilt Disease of Cotton, Watermelon, and Cowi>ea. Bui. 17. 15 cents 4,000 

New Spraying Devices. Cir .17 - 3, 000 

Fungous Diseases of the Grape and Treatment. Farm. Bui. 4. Reprint. 600 

Potato Diseases and Their Treatment. Farm. Bui. 91 80,000 

Pollination of Pomaceous Fruits. Reprinted from Yearbook for 1898 . - , 1, 000 

Work in Vegetable Physiology and Pathology. Reprinted from Year- 
book for 1898 1 200 

Improvement of Plants by Selection. From Yearbook for 1898 7, 000 

Treatment of Smuts of Oats and Wheat. Farm. Bui. 5. Reprint 500 

WEATHEE BUREA.U. 

Monthly Weather Review. A summary, by months, of weather condi- 
tions throughout the United States, based ujion reports of nearly 3,000 
regular and volunteer observers, Yol. XSYI, No. 13; Yol. XXYII, Nos. 

1 to 10. 10 cents each 48, 800 

The Probable State of the Sky Along the Path of the Total Eclipse of the 

Sun, May 28, 1900 600 

Instructions for Voluntary Ob.servers 5, 000 

Aneroid Barometers - - - 2a0 

Frost: When to E^^ect it and How to Lessen the Injury Therefrom. 

Weather Bureau Bui. 13 5,000 

Report of the (Dhief of Weather Bureau, 1897-98: Parts II to YII, Cli- 
matology 

Proceedings of the Convention of Weather Bureau Officials held at , ' , 
Omaha, Nebr. , October 13-14, 1898. Bui. 24 - . . 
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1>1 VISION OF POiM' >]/){{ Y. 

Utilizing Snrxilus Fruits, Reprinted from Yearbook ftir 181)H 

Nut Culture in the United States, Embracing Native and Intr<.>du(:ed 

Specie-KS, Special Report. Reprint. 80 cents _ 

Revised Catalogue of Fruits Recommended for Cultivation in the Vari - 
ous Sections of the United States and the British Provinces l)y tlie 
American Poniological Society. Bill, 8. 5 cents 


Pdpios* 

1,000 

1,000 

.15,000 


inViSION OF PUBLICATIONS. 


Pu],)li cations of the U. S. Department of Agriculture im' sale by the 
Superintendent of Documents, Union Building, Washington, t). C, 

Corrected to February 1, 1801). No. JTD, fifth edition 

The Vegetable Garden. Farm. Bui. 94 

Notes on Some English Farms and Farmei*s. Reprinted from Yearbook 

for 1898.. 

A Directory for Farmers. Reprinted from Yearbook for 1898 

Index to the Annual Reports of the U. S. Department of Agricultur(.i f(u* 

the years 1837 to 1898, inclusive. Bui. 1. 15 cents 

List of Bulletins and Circulars issued by the U. S. Department of Agid- 
culture and available for Free Distribution. Oorrwted to June, 1899, 

No. 247, third edition 

Suggestions to Southern Farmers. Farm. Bill, 98 

Asparagus Culture. Farm. Bui. 81 

Monthly List of Publications. J auiiary 1899, to Doceiuber, 1899 


25,000 
80, GOO 

200 
2 . 01)0 


500 


20, 000 
20, 000 
20,000 
426,000 


OFFICE OF PUBLIC ROAD INQUHUKS. 


An Act to Provide for the Construction of Roads by Local Ass(.‘ssiiieut, 


The Forces Which Oix-ivate to Destroy Roads, with Notes on Road Btones 

and Problems Therewith Connected. Cir. 29. Reprint , . 10. 000 

Improvement of Public Roads in North Carolina. Reprinted from Year- 
book for 1894. Reprint 1 ^ 000 

Information Regarding Road Materials and Transportation Rates "in Cer- 
tain States West of the Mississippi River. Bui. 5. Reprint. 5 cents . 1 , 000 

Progress of Road Construction in the United States, Bui. 19. Reprint. 

Scents 1,000 

Rm)ort of Committee on Legislation, Adopted by the Good Roads 
Convention, Richmond, Va. , October 10 and 1 1 , 1895. Cir. 18. Reprint- 10, 000 

Highway Maintenance and Reiiairs. Cir. 24. Reprint cio,ooo 

Steel-Track Wagon Roads. Reprinted from Yearbook for 1898 " . 000 

Oonstrivct'ion of Good Country Roads. Reprinted fi’om Yearbook for 1 s{)8. ;j, 000 

Agriculture in Puerto Rico, Reprinted from Yearliook for 1898 - . - 2, 000 

Road Iinproveiuent in Governors’ Messages. Cir. 83 10. 000 

Good Roads for Fanners, Funn. Bui. 95, with reprint 5o] 000 


DIVISION OF SOILS. 

An Electrical Method of Detennining the Moi.stnre C’outent Arabh^ 

Soils. Bui. 6. Reprint, 5 cents BOO 

An Electrical Method of Determining the Tempera ture of Soils. ' Bnl. 7, 

Reprint. Scents ’ BOO 

An Electrical Method of Detennining the Soluble Salt Content of Soils, 
with Some Results of Investigations on the Effect of Water and Soluble 
Salte oil the Electrical Resistance of Soils. Bui. 8. Repiint. 5 cents- 800 

Soil Moisture: A Record of the Amount of Water Contained in Soils dur- 
ing the Crop Season of 1.S96. Bui. 9. Reprint. Scents- 800 

The M^lmnics of Soil Moisture. Bui. 10. Reprint. 6 cents - . 800 

Valley, New Mexico. Oir. 8 11 OOO 

Tobacco Sbils of the United States: A Preliminary Report Upon the Soils 
of the Prmcmal Tobacco Districts. Bui. 11. 10 cents L 5()() 

Tobaepo, Farm. BuL 82. Reprints - , 80 000 

M Farm. Bui. 60. Reprint..- 25 000 

S Fahn. Bui. 88. Reprints 20! 000 

Methodsbf Mechanical Analysis of Soils and the Determination of tlie 
, Amount of Moisture in Soils of the Field, Bill. 4. Reprint. 5 cents. 500 



DEPARTMENT PUBLICATIONS ISSUED IN 181)0. 685 


The Alkali Boils of the Yellowstone Valley, from a Preliminary Iuv(‘.sti- 

gation of the Soils near BiliingH, Mont. Bill. 14. 15 cents 5,000 

Texture of Some Important Soil Poruiations. Bui . 5. Ilei)riut . 1 5 ceii tw „ JlOO 

Alkali Lands. Farm. Bnl. 88. With Beprint. - 30, 000 

The Movement and Retention of Water in Soils. Reprinted frtnn Year- 
book for 1 808 - 300 

The Soliihle Mineral Matter of Soils. Reprinttnl from Yeiirhoo.lc for 181)8 , 300 

Electrical Tnstrnmenis for Determining’ the Moisture, Temperatnre, and 
Soluble Salt Content of Soils. Bill. 15. 5 ctmts 2,500 

DIVISION oij’ STATISTTOS. 

Changesinthe Rate of Charge for Railway and Other Transiiortation 

Services. Bill. 15. Rein’iiit. 5 cents ^ 3,500 

Agricultural Production and Prices. Reprinted from Yearbook, liSllT.., . 1,000 

The Brazos River (Texas) Flood of Jtine-Jnly, 1800, and Its Eftect upon 

the Agriculture of the Submerged Region. Cir. 10 0,000 

The World's Grain Crops in 1 800. Cir. It 58, 000 

The Cost of Cotton Production. (Misc.) Bnl. tO. ^ 5 cents 27,000 

Rep(^rt on tlie Ooiiditioai of Winter Grain on April .1, 1801), and tlie Losses 
of Farm Animals During the Year Ending 'March 31, 1800, with Statis- 
tics of Foreign Crops. Report 150, new series 80,000 

Agi’icultuval Statistics Relating to Grain, Cotton, Sugar, Animiils, etc., in 

the United Sta/tes. Reprinted from Yea.rhook for 1808 25,000 

Monthly Crop Cinmlars. May to November, inclusive 1, 840,000 

Public, Domain of the XLiited States. Reprinted fi’om Yearbook for 1808. 10,000 
Keeping Goats for Profit* By Almont Barnes, of the Division of Statis- 
tics. Reprinted from Yearbook for 1808 10,000 

The Crop Reporter, Vol. 1, Nos. 1 to 8 302,500 

DIVISION OF VKOKTABLK PUY8IOD<.>GY AND I*ATIlOLO(i Y. 

Legal Enactments for Restriction of Plant Diseases. A Comi)ilati(.>n of 

the Laws of United States and Canada. Bui. 11. Reprint. 5 cents 200 

Peach-Growing for Mtu’ket. Farm. Bui. 33. Reprints - , 20, 000 

Bpriiying for Fruit Diseases. • Farm. Bill. 38. Rein’iiits . - 30, 000 

The Pineapple Industry of the United States. Rei>riuted from Yearbo(.>k 

f^ r 1 805. E(‘print - . 2, 000 

How to Grow MiiRhroom.s. Farm. Bui. 53. Hepnut 10, 000 

The Blacdx Rot of the Cahhag(). Farm . Bui, 08. Reprint . 20, 000 

(.Vreal Rusts of the United States. A Physiological Investigation. Bui. 

10. 10 cents 3,000 

New Spraying De vict^s. Cir. 1 7. Rc^print 1 , 000 

Wilt Disease of C<.)tton, Watermelon, and Cowpca. .Bnl. 17. 15 (‘(‘iits 4,000 

New Spraying Devices. Cir. 17.... 3, 000 

Fungous Diseases of the Grape and Treatment. Fairm. BuL 4. Kijprint. 500 

Potato Diseases find Their Treatment. Farm. Bnl. 01 30, 000 

Pollination of Pomaceous Fruits, Reprinted from Yoarboolc for 1808 . - , 1,000 

Work in Vegotoble Physiology and Pathology, Re-printed from Year- 
book for 1808« . . 1 200 

Improvement of Plants by Belection. Prom Yoarl)ook for 1808 7,000 

Tr<M.itiuout of Bmutrt of Oats and Wheat. Farm. Bui. 5. Reprint 500 


WEATHER lUIllEAU. 

Monthly Weather Review. A summary, by montlis, of weather coiidi- 

±£ J.1 .,^1. ...... 1. 'rr.. • j. .. t j .. .. /irw 


tions tliroughout the United States, based upon reports of nearly 3,000 
regular and volunteer observers. Vol. XXVI, No. i3; Vol, XXVII, Nos. 

1 to 10. to c,ents each 48, 800 

The Probable State of the Sky Along the Path of the Total Eclipse of tlio 

Sun, May 28, WOO 000 

Instructions for V oluntary Observers 5, 000 

Aneroid Barometers 250 

Frost: When to Expect it and How to Lessen tlie Injury Therefrom. 

W eather Bureau Bui .13 - . ' 5* 000 ; 

Report of the Chief of Weather Bureau, 1807-08; Parts 11 to VII, Cli- 
matology U 2, OOO'i 

Proceedings of the Convention of Weather Bureau OiTicials held at ' 
Omaha, Nebr., October 13-14, 1808. Bui. 24 Oj^OOO 
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(V)l)1os, 

Oliraato and Cx*(>p Report of 1898, Alaslca Section Ji(iO 

Measuri^ment by Procipitation. Cironlar 15, Instrument Division - 750 

Property Loss ]>y Li?3;1itnin.i?, .1898, witli Soxuo General DlretdionsuH to line 

Erectionof LTiKbtui.ug Rods. Weatber Bureau Bill. 20 1,000 

CJUmatology ot tlio Isthnms of Panama <500 

All Ad\^ance in Measiiriuj^* and Plio|-. 0 }jfrapliiii.i 4 * H<,»uiids. 2(),2„ (>( )() 

Variations in Lake Levels and Atmospfxeric Prcunpiiation, 500 

EraK( )s River Flood Bulletin - 2,000 

Hei)o,i't of the Oliief for 1801) 5, (H)0 

The Probable State of the Bky Along the Path of the Total Ecdipse of the 

Snn, May 28, 1900, Observations of 1809 _ 5, 000 

Vertical Gradients of Temperature, PInmidity, and Wind Direction. A 

Preliminary Report on the Kite Observations of 1898 - - 2, 000 

The West Indian Hurricane of August 7-14, 1899. Storm Bui 1 2, 500 

Notes on Frost. Farm. Bui , 104 00, 000 

Hydrology of the Lake Minnetonka Watershed 750 

The use o'f Kites in the Exriloration (»f the Upper Air. Iiepi*inted from 

Yearbook for 1898 1, 000 

Cyclones, Hurricanes, and Tornadoes. Reprinted from Yearbt)i>kfor 1 898- 1 , 000 

Meteorological Chart of the Groat Lakes 2, 500 

Weather Forecasting: Some Facts, Historical, Practical, and Theoretical* 

Bui. 25 - '5,000 

Lightning and Electricity of the Air. In Two Parts. Bnl. 20 6, 000 

Meteorological Chart of the Great Lakes. January, Junc-October, 

December - . - 18, 000 

Climate and Crop Bulletin No. 81. December, 1898, and No. 1, January, 

1899, to No. 30, November, 1809. - 121, 000 

Snow and Ice Chart weekly, January 2 to Marcii 27, and De(;ember r>'-2(> « . 28. 050 
Daily weather map, January to December, 1899, 470, 150 


STATE OFFICIALS IN CHARGE OP AGRICULTURE. 


Becreiitry of Agrlcultiire, 

Pennsylvania John Hamilton -.Harrisburg. 

ComMissloncrs of Agriculture,'^ 


Alabama- 

Arkansas 

Florida 

Georgia 

Kentucky 

Louisiana 

Mississippi 

Montana 

New York 

North CjxTolina 
North Dakota - 
South Carolina 

Tennessee 

Texas 

Virginia 

Washington,-- 


Idaho 


;.':'GalS6rnia ■ 

"'Colorado-.-'.-- 

;;''';';::;:Whhecticut-.- 

fi;:';'''P)eIay^are'. 


Isaac F. Culver 

Frank Hill 

L. B. Womhwell. 

O. B. Stephens ... 

....L B. Nall 

Leon Jastreniski . 

--.-G. W. Carbslo-,. 
.-.-J. W. Oalderhead 

Clias. A. Wieting 

-..-S. L. Pattemm... 
IT. Thomas--.. 

..--A. P. Butler 

Tiios. H. Paine... 

Jcif Johnson 

....Geo. W. Koiner.. 
--.-W, P. C. Adams . 


.Montgomery, 
.Little Rock. 
.Tallahassee, 
.Atlanta, 
-Frankfort. 
..Baton Rou'yo. 
.Jackson. 
-Hehuja. 

, Albany, 

.Raleigh* 

..Bismar<‘.k. 

.OoJninbia, 

-Nashville. 

-Austin. 

Jlicinnond. 

.Olympia* 


State Engineer, 

J. Mills Boise. 

Bccretariee of State Boards of Agr icidture. 

— .Peter J* Shields Sacramento. 

..--A* M. Hawley Fort Collins. 

,--..T. S. Gold - West OoruwalL 

Manloye Hayes Doy or . 


^ In several States the duties of the Commissioner of Agriculture are joined with 
the cai-e of other interests also, as of mining andlabor. 



OFFICIALS OF AGRICULTURAL SOCIETIES. 


Illinois - - W. 0 . G arrard 

Indiana Cluxs. F. Kennedy — 

Kansas F. D. Oolmm 

Maine B. Walker M(^K<^en . . 

Massaduisotts. , - J. \¥. Stoclcw(dl 

MieliiMim T. H. Bntterfnad 

Missouri J. R, R.il»in^y 

Nebraska R. W. Fimias 

Nevada Louis B(>vier 

New Jersey Fmnklin Dye 

New Hanipshire N. J. Baclmlder 

North Carolina T. K. Bruner 

Ohio_ W. W. Miller 

Oregon C. D. Gabrielsan 

Rkode Island Ge<n’gc A. Stockwcll 

South Dakota Walltn* B. Bean 

Utah H. P. Folsom 

Vermont 0. J. Bell 

West Virginia- J. B. Oarvin 

Wiscoiisin ..John M. True - - 


_ . Springfield. 

- . Indianapolis, 
./ropeka, 

- . Augusta. 

_.B(jston, 

-.Agricultural CVdle*. 
--CoVunibia. 
--Browuivillo. 
--Carson City. 
-.Trenton. 

--Cnne( U’d, 

_ . Rahdgh. 

-.Columbus. 

-.Salem. 

- - Provi dence. 

Yankion. 

--Salt Lake. 

- -Efist Hardwick. 
-.Obarleston, 
--Madison. 


Hawaii 


(U.munis, turner of Afjricultifre and Forvftfvj/, 

Byrnii Clark nonolulu. 


SECRETARIES OF STATE AORI CULTURAL SOCIETIES. 


Georgia - - J. Pope Brown 

lowal - .(L H. V an Houteu . 

Louisiana E. L. Woodside 

Maine G. M. T wi tchell - - 

Minnesota E. W. Randall 

Montana - . - FraiKos Pope ------ 

Nevada Wm. Hy. fioane 

New York James B. Bf>charty 

North Carolina Joseph E. Poguo -- 

Pennsylvania Hiram Young 

South Carolina ..T. W. TMlovvay-.- 

Vermont Henry Clark 


.Hawkinsvillo, 
.I)e»s M,oin(‘S. 
-Baton Rouge. 
-Augusta. 

. Hamlino. 
.Helena. 
-Reno. 
-Albany, 

. Raleigh. 
.A^ork. 

. Ponnina. 
-Rutland. 


OFFICIALS IN CHARGE OF FARMERS’ INSTITUTES. 




Kjuuo oJ? oUirial, 


Akitaiui.. 

Arlssona 

ArkiitisjiaH 

Cullfonila 


CJokmido — 
Coiinoeticut 


I)<‘lawtu*o 


Florida - 
Geoi*gia 


njinoiM ---j 


I, F. Culvor, ConiiniRslonni* of AcrkniUnro 

C. A, (Jary, Alalwunn Poiy twlinw? Iiwldtuto - 

K.H. FoinKJji, I)hw;tf:ir AgHculturul lCxtM!rinu»nt Bbe 

tioii. 

W. G , VliKHndw'llw. AKHortUiiral ExperitMont Sial ;l<m , 

E, .T. Wi»*kHoii, of ( Jaliftn'iUu 

D. T.Fowlois Couducl-or Farmci'M' luatituloH fur Ceux- 
traumd NortJiorii California. 

A. *T. Cook, (.5<»iidui.;torFarinin*a' InstitutcH for 
aril California.. 

B. O. A,yitJSWort.h,Pr<,m!(I(‘nt-,StatoAKrinnltiini1 (^^dlogo 

T.H.(.li>kl,S<wretar.v Btuto Board of Agrkmlturo ... .... 

F. IL Sliidfcnnicincu', !Soci*ot«u*y ConniK^tlcut Dairy- 
nuni’H AHHooiatiom. 

*T. H. Mt,a*rlman,Somdary ConncuctiiMit Potm>lof.,n<'al 
Hoedoty. 

WoHloy W<dA», Supoidntoudoiit Furjmuvs’ luwlitiifco 
for Kmit (.kniTity. 

A. T. Noalo I'DiriHftor Affri(M;iltiii*al ExTxirhnont- Bta* 
lion), Hnjwrintiindont Furraors’ luatitvite for Now- 
oasUo Ooimty. 

S. H. MasHic-.k, SecTotary Fanncirfi' lusUtuU^ for 
fSiiMHr^x Cotuity. 

H. R.Sfc<Kddadd?jfo,Agruinlfitirfil Collogc 

H. C, Wldfcxs ProHH Umfe State OoUogo of Aji,'ri<n:iit uro 
and Mofduinio Arts. 

Editor Atlanta Kvouing Jfmriial 

B, Uostettor, H»t;r6tavy and SuxMn-Ititoixdout of 
Farniors’ liisfcituicn. 

E. Davonitort, Unan Collogo tjf Ayrkutlturo, Uxxivor- 
ijlty of Illinois, 


Post, offirr, 


Montgonxory. 

Atikuni. 

'■J'rttjMon. 

FayottovIlNj. 

llorUoloy, 

Do. 


Claroiurmt. 

Fori; OdlhiH. 
WoHi; (iorawall. 
Elruvvoofl. 

■Now- Britain. 


Dovor, 


!Nowu*l:. 


Bridg^nillo. 


Lfxko City. 
AtluvnH. 

Atlanta. 

Kpringflold, 

Urlximi. 
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OFFICIALS IN CHABOB OF FARMBKS' INSTITUTES— (^ontiiuKtil. 


State. j Nauio of oJU<‘iiil. Post ofrico. 

Iiidiuiia W. ( ^ Latta, Agra.-ultuml ICxiierimont Station Lafay(^tt«‘. 

Iowa <.U>o, Van Hoixton, Secratary SUiti^ Boar<] of! Dch Moin(‘s. 

<'Ultnra, 

W. M. Bear<1 shear, PrcHiUent State Collej^e of AKri- Auic^h. 
culture and Mochaint.^ Arts. 

Kansas . - J. T. Willard, Director Agricultural Ex.iK‘riiiiciit Sta- Alauhatf.!m. 

tion. 

Kciituckj' h. Moore, Assistant Conimissiouer of Agriculture, Frankfort. 

Lahor, lind Statisthts. 

M. A. Scovell, Director Agi'kniltural Exporiixuait Sta- Li'xingtou. 
tion. 

Louisiana L. Jastremski, Oonimissionor of Agriculture Baton Roug(‘. 

Maine B. W. McKeen, Secretary State Board of Agriculture . , Augusta. 

Maryland W. L. Amoss, Director Farmers’ Institutes Bcn.son. 

Massachusetts J. W. Stockwell, Secretary State Board of Agruail- Boston. 

turo. 

Michigan 0. D. Smith, Director Agricultural Experiment Sta- Agj'iculturalC’ollcgo. 

tion. 

Minnesota O. C. Gregg, Supex'iiitondent Farmers' Institxxtes Lynd. 

M.is.si.s.sippi W. L Hutchinson, Director Agricultural Experiment Agricul tural t tl 1 < -g* •. 

Station. 

Missouri J, R. Eippey, Secretai'y State Board of Agricultxxro, . Ooluintuu. 

• Montana J. Reid, President Oollego of Agi'iculture and Me- Bossenian. 

chanic Arts. 

Nebraska E. A. Burnett, Unh^ersity of Nebraska Lincoln. 

New Hami>shire . N. J. Bachelder, Secretary State Board of Agricul- Concord, 
ture. 

New Jersey F. Dye, Secretary State Board of Agricxxlturo Trenton. 

Now Yoi'k F. E, Dawley, Director of Institxxtes Payotti^villc, 

North Carolina... S. L. Patterson, Commissioner of Agriculture Itaicigli. 

North Dakota — E. E. Kaufman, Assistant Dairy Commissioner .Fargo. 

Ohio W. W. Milloi’, Secretary State Boai'd of Agricnltui-e.. Columbus. 

Oregon J. Withycombo, Vico-dircctor Agricultiu*al Experi- Corvallis. 

ment Station. 

Pennsylvania A. L. Martin, Deputy So<.Totary of Agriculture and, Harrisburg. 

Director Farmers’ Institxxtes. 

Rhode Island O. A. Stockwell, Secrotaiy State Boai*d of Agritml- Providemfo, 

' ture. 

South Carolina... H. S, Hartzog, President Cleiiison Agritmltural Ool- Cleinson (,'ollcgc. 
lege. 

South Dakota — S, A. Cochrane, Director Farmers’ Institute Brookings. 

Tennessee T. H. Paine, Commissioner of Agriculture Nashvilh*. 

F. H. Broome, Secretary Agricultural Experii.msnt Kuoxvillts 
Station. 

Texas J. H. Connell, Director Agri<niltxiral Experiment Sta- Cfollegi,' Htat i< m, 

tJtah..,» President Agricultui'al Coltogo Logan, 

Verniont — C. J, Bell, Secretary State Board of Agriculture lilaHt Har<Uvi<*k. 

Virginia G. W. Koiuer, Commissionor of Agriculture Bitdirnouil 

J. M. McBx’ydo, President Polyfetwimic Institute Black.slnirg* 

Washington E. A. Bryan, Director Agricultixral Experiment Sta- IMtllimin. 

tion. 

West Virginia — I). M. Sillininn, Tnslituio Director ( 'hn/rleHUm. 

Wis<*onsi.n G. M<’Kerrow, Suporiiitcinhmt FarmerH’ Dwtitutes ... Ma<liH<,»rK 


NATIONAL LIVE STOCK ASSOCIATION. 


LGrgun i zed Jun nary iJr>, 181 W.J 

iPfesideiit, Joim W, Springer, Denver; .secretary, Cliarlos F. Martin, Den ver; 


DAIRY* OFFICIALS. 

Hatianal Association of Dairy and Food Departments.— Secretary, J, B. Noble, 
Dhdry'Dnitm,— ^ Charles Y Knight, 188 South Water Street, 

'Cketoery ■: Buttermakers' Association.— Secretary , E'. Budendt>rf , 
trnion.-rSecretary, L. Si! Hswward, Romfret 
Copnj'-Littte York, 
’r.:;fi^ok,;'?Io^oW'ldako 



DAIRY OFFICIALS. 


68 !) 


ALABAMA. 


Alabama Dairymtii's Association. — Secretary, F. H. Bates, Hamlair.i.':. 

CAUFORNIA. 

State Dairy Bureau.— Secretary and agent, Williaaii VandtTbilt. Ill California 
Street, San Francisco. 

California Dairy Association. — Secretary, Saninel E. Watson. i Stre(‘t, 

San Francisco. 

Dairymen's Association of Southern California. — SecretJiry, James R. Boai, 
West Twenty-hftli street, Los Angeles. 

COLORADO. 

Dairy Commission. — Commissioner, T. L. M(,)nson, Denver. 

State Dairymeirs Association, — Seci'etary. A, M. Hunter, Boiilder. 


OONNECrnt'CT, 

Dairy Commission. — Coniinissioner, Jolin B. Noble, Hartford. 

Connecticut Dairymen's Association. — Secretary, George E. Manchester, St ation 
A,Winsted. 

Connecticut Creanuiry Association. — Secretary, Frjnik Avery, Mantdiester. 


Georgia Dairymen's ..Assotuatitm.—- Secretary, M. L. Duggan, S]>arta. 


ILLINOIS. 


Food Commissioner.— Commissioner. Alfred M. Joni‘s, Room I (>2;) ]\Ianha,tt{in 
Building, Chicago. 

Illinois State ’ Dairymen’s A.ssociation.— Secretary, George (3aven, 188 South 
Water street, Chicago. 

Chicago Milk Shippers' Union. — Secretary, B. Hill,f)*.l La Sallo street, Chicago, 


INDIANA. 

state Dairy Assotuation. — S(‘cr(‘tary, H. E. Van Norman, Lafayette. 

IOWA. 

Dairy Ooninrission.—Ooiiiniissifuter, B. P. Norton, Di‘s Moines. 

Iowa State Dairy AssiK;iati<n\. — Seeivtjiry, J.C-. Daly,Charh‘s City. 

KANSAS, 

Kansas State Dairy Assoeia.tioii. —S<‘er(}ttiry, A. L. Gohhs Riley. 


MAINK. 

DairynuMi's A.sso<datioji. -St'endary, L. W. Dyer, Cnmlierland ( V‘nfc(‘r. 

.MASSAC ill. rsi-yrrs. 

Dairy Burea.u.— Assistant; executive officaa*, (R'orge Mi. WhilakcT, Box 
Boston. 

Massachusetts Creamery Association.— Seerrhury. A, W.Mors<‘, Bidcdiertowu. 


MK Mile IAN. 

Dairy and Food Cominission.— Cominissioner, Elliot O. Grosvenor, Lansing. 
Micliigan Dairymen's Association.— Secretary, S, J. Wilson, Flint. 

MINNESOTA. 

Dairy and Food Oominission. — Commissioner, J.M. Bowler, St. Paul. 
Minnesota State Dairymen's Association.— Sc'crotary, Robert Criekmore, Pratt. 
Minnesota State Butter an<l Cheese Makcn‘s’ Association.— Secretary. J. K, 
Beniiett, Clinton Falls. 

1 A 1)0 44 
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MlStiOUlU. 


IMissonri Dairymen’^ Ai^i^oeiation. — Secretary, Levi 
Building, St. Loiiis. 


NKliliASKA. 


Chill)! 1‘314 Chemical 


Food Commission. — Do]mty Comiais.sioiior, F. B. Hibhard, Lincobi. 
N<d)ra.s]i:a Dairyineii's Association. — Secretary, S. C. Bassett, tHblxm. 


NKW IIAJMPSHIIIE. 

Ctranite State Dairyineii's Association.' — Secretary, J. L. Gerrish, (.!!ontoocr)<)k. 

NEW JERSEY. 

Dairy Ooimuission. — Comniissioner, George W. MacGuire, Trtaiton. 

New' jersey State Dairy Union.— Secretary, G. L. Gillinghain, Moorcstosvii. 

NEW YORK. 

Department of Agriculture (iiielutling dairy). —Commissioner, Charles A.YvHct- 
ing, Albany. 

New Abirk States Dairymen's Association.— Secretary, W. W. Hall, Gouven,u*iir. 


NORTH a A ROLIN A. 

North Carolina State Dairymen's Association.— Secretary, C. W. Gold, Wilson. 

NORTH DAKOTA. 

Commission of Agriculture.— Commissioner (and ex officio State dairy connais- 
si oner), H. U, Thomas, Bismarck. 

North Dakota State Dairymen's Association.— Secretary, E. E. Kaufman, Fargo. 


OHIO. 

Dairy and Food Commission. — Commissioner, Joseph E. Blackburn, Colninbns. 
Ohio State Dairymeirs Association. — Secretary, L. P. Bailey, Tacoma. 

Ohio Dairy Union, — Secretary, F. A. Straiiahan, 30 Huron street, Cleveland. 

OREO ON. 

State Dairy and Food Oommissioii. — Commissioner, J. W. Bailey, Ptutland. 
Oregon Dairymen’s Association.— Secretary, F. L. Kent, Oorvallis. 


PENNSYLVANIA. 

Dairy and Food Commission (of State departinont of ;igTi(‘ ultimo. -d'o ana is- 
sioner, Levi Wells, Harrisburg. 

Pennsylvania State Dairy A.s.sociation,— Secretary, A. L, Wales, (..’orry. 
Pennsylvania Dairy Union.— Secretary, H. Haywird, State CJollege. 

Creamery Association of Eastern Pennsylvania.'— Secretary, George B. Melom-y. 
1037 Market street, Philadelphia. 


SOUTH DAKOTA. 

South Dakota Dairy and Buttermakers' A.ssociation.— Becretarv, C. P. Sher- 
wood, Desmet. 

TENNESSEE. 

East Tennessee Dairy Association.— Secretary, Paul F. Kefauver, Madisonville. 

TEXAS. 

Dairymen’s Association.— Secretary, J. E. Maguire, Waco. 

UTAH. 

Food and Dairy Commission.— Commissioner, H. J. Faust, Jr., Salt Lake City, 
Utah Dairymen’s Association.— Secretary, F, B. Linfield, Logan. 
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VKUaiiJNT. 

Veriuoiifc Dairymen's Association.— S5.>or(‘i';.u‘y, F. L. Davis, Nortli Pnmfret. 

WASTlINirrOiN. 

Dairy and Fofxl Oonnnission. — CoiumissioiKn*, E. A. ]\[cDona.1d, Stiiittle. 
Wawliington State Drdryineii's Associa^ticm.— Kceretary, D. S. Troy, Cbinuunini. 

n'lseoNsiN. 

Dairy and Food Coininissxori. — Gonunissionei*, 11. C Adams, .IMadisori. 
Wisconsin Dairymen's Association. — Secretary, Cloorge W. BiircJiard, F<,)rt 
Atkinson. 

Wisconsin Clieeseinakers' Association. — Secretary, U. S. Baer, Matlison, 


PROTBCTIO:Sir AGAINST CONTAGION FROM FOREIGN CATTLE. 

An at.?t of Congress of Angtist J28, .1804, proliiliits the ini])ovtation of cattie a.! el 
(?attle hides, hnt by tl.ie a<‘t of Marcli 3, IBID, niakin,g <‘i,j»]>r(»pi.hi.ti(>us f(jr the 
Dt‘partnieiit of Agriculture, it is provided that the i)rolubitiou may Ixi .suspended 
by tlie Presid<.‘nt whein.^ver tlie Secretary of Agri<.niltiini shall cxudity to the Presi- 
dent what countries or parts of countries are free fv^nii contagions* or iufe,id,ions 
diseases ol’ domestic animals. The President, hy proclaniati<m of No\'(Miiber 8, 1 8t)5, 
HUM the embargo v,i til reftoeiicit to Noinvay, Hw(.‘den, Ilolland, Grt‘at Britain, 
Ireland, th<j (jUamnd Islands, and the countries of North, C-ontral, aaid South 
America so as to admit cattle under sanitary regpdations prose u.‘ii>ed by theHeei-e- 
tary of Agricnlture; als(.) from all ttonutries noast'.>a.dmit hides Tiridcn‘ regulations 
prescribeil by the !Secreta.ry of the Treasury. 


CATTLE BREEDERS’ ASSOCIATIONS.' 

American xlberdeeu- Angus Brijeders’ Associathxm— Thomas Mt.‘Farlaiu.), Har- 
vey, .III., secretary. Number of registrations; date of first entry, Novem- 

ber, 1883. Registration fees; For animals under I y(‘ar old, to memlim’s, $1.50; 
nonmembiU’s, Entries of ancest<9rs to completo pedigret's, $1. Ent.riV\s of 

native animals over 1 year old, $3 to members, $5 to nonuiembers. Transfers 
free within 00 da,ys. $l aftfu- 00 dn.ys. 0«n-tiiied pedigrr^es, ol) cents; (vxtended piMli- 
grer^s, $1; duplicate certifauihrs, i2o cents. Alliliatcd foreign soc/u.dv: Polled pjittle 
8ocnd-.y of Scotland, Dr. Ah‘.s: PMa-in.say, seirretary, Banff, Stsilland. Eligllde-J to 
registry: Amerkam-bri'd aniiiia.ls whos(‘ sires and dams art‘ recorded in American 
book, Tmt a|)]dica,tiou must be m;ide within .‘•3 years of birth; and imported animabs 
recorded or tracing to tlie idglilh nr a prior volnim> of the atfilia.t;ed Scotch boolv. 
American Devon Ouitlo (.1.ub.— .L. P. Sisson, Newark, Ohio, S(*cn‘l;ary.'‘ 
xVmerican Galloway Breedej*s’ Aswiciadiiin.—Fraiik B. Itearne, ludep<‘ndf‘ii<^e, 
Mo,, seer Otar. y, Nninbin’ of n‘gistnitionw; Ih, *41)5; first herdbook })rintoil in 1884*. 
lh.\gistrathm fetjs: T() luembm-s for animalH utider I year, $1 ; over I year, to 
nonmem})er« double; transfers (tents if within 00 days: otiHjrwise, 50 cents, 

Afti1iatcd .b)r(tign b(K)k; The (.Inlhnvuiy Herd Book ol'Sciitlauil, Kev.Johii (-ailesiMO 
secridary, Monsvvnhl Manso, Riithwell, .H, 8. O., Dumfriesshire, Si'olland. mC 
gildtt to registry: Animals liaving sirtss and dams in the herdbook of this associ- 
ation oe m the aihliatisl Hcotch herdl>o(*k. 

AnundiairiChunuisey Cattle Club.— WilliaiuH. Caldwell, Peierbi)r<y, N. H., secro 

^ ' Under the provisions of jjamgraph 474 of the act of July 24, 181)7, any lurimal 
imported specially for liretiding purposes shall be admitteii free, providt'd that mi 
such animal shall l.)o admitted free unless pure bred, of a recognized bretsL ami 
duly registered in tiny book of record e.stablished for that brined. 

^ The Secretary of the Tri^asiiry, upon the advice of the Secretary of A gi-i culture, 
issued June 22, 181)9, regulations for the iiuiKud-athm <>(’ aa^^uals^rlnh^n^ this law, 
and designated the recognized lireeds and the books of rectird established for t hese 
breedvS, 

j^Reiinimnonts ibreb to registration can not k'y given fully in ilieselistH 

of ]»r(?eders associations. Only the more gem ‘.ral coiidilionw any siiiited; for par- 
tic.ulars application must i>o made to tiny secretai.*y of the assotviatlon, 

»lu this and other cases in tlnyso lists of brmwlers’ assfxvial ions tlie huyk of data 
as to regnst, rations is due to failure to receivo the neciissary information from the 
asBoomtion. 
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tary. Nmnberof ro^istratioiis: Bulls, 0,5560; cows, 13.53551 ; clal oof first eiilTy, 1878. 
Registration fees: Home-bred, under 6 inontliH, $2, over 0 months, }S5i; importtul, 
within 6 luontlis after landing, $2, after 6 months, $55; nuinilxirs pay, $t less. 
All transfers, $1. Affiliated forcdgn societies: EiiglisTi (:>n(3nisey Cattle Society, 
England; Royal Guernsey Agricultural Society, (^uernsc^y; General HcnxI Bor>k, 
Guernsey. Eligible to registry: Animals imported, or tiiicing through both sire 
and dam to animals imported, from the island of GucM-nsey aii<l rej;i!^l'<‘i'ed in orci 
of the affiliated herdbooks. 

American Hereford Cattle Breeders’ Association. --C. R. Tlionuis, li)d(>p«md- 
eiico, Mo., secretary. Nmnber of registrations: DO.OOO; date of first hordbook, 
1870. Registration foes: To members, calves nnder 6 montliH. $1.; over 1*9 mmith:', 
$5; to nonniembers, double. Duidicate entiies, 25 cents. Transfers witliin 6 
months of sale free to members, 25 cents to noninenxbers: after (» niontlis, 50 
cents to all. Duplicate certificates, 25 cents. Affiliated foreigii so<jiety; Here- 
ford Herd Book Society, 20 East street, Hereford, England. Eligible to registry; 
Animals whose sires and dams are recorded in the American book or in. Volume 
Kill or prior volumes of the affiliated English T)ook. 

American Jersey Cattle Club,— J. J. Hemingway, No. 8 West Seventeenth 
street, New York, N. Y., secretary. Number of registrations; ,204, 006: date of 
first entry, July, 1868. Registration fees: To meiiilxers, fiu animals under 2 yi.^ars. 
$1; iu,>inneinbers, $2. Animals over 2 years old, double. Entries of records (»f 
dead animals to complete pedigrees, $1. Transfers within 90 days, fr(‘(‘; after 90 
days, $1. Affiliated foreign society: Island of Jersey Royal Agri(iultural and 
Horticultural Society, Eligible to registry: Amei-i, can-bred animals wliose sir(.^s 
and dams are recorded in the American bo(.)k; to animals importi'd from tlni 
island of Jersey under certain regulations. 

American Polled Durham Breeders’ Association. — J. H. Miller, Mexico, Ind., 
secretary. 

American Shorthorn Breeders’ Association.— J. H. PiiOa’cll, fSpringfield, 111., 
secretary. Number of registrations: Over 400,000; date of first hm*d}>ook, 1846. 
Registration fees: For all animals under 4 years, $t each; ovi.n' 4 years, $25 each; 
for extended copies with seal, 25 cents extra. Affiliated foreign book; English. 
Shorthorn herdbook. Eligible to registry: Animals that trace back to recorded 
ancestry, 

American Sussex Association.— Overton Lea, Nashville, Tenn. , secretary. Num- 
ber of registrations, 187. Registration fees: To members. $1; noiimeinbers, .$55; 
fees double if not registered within 6 months of birth or importation. Affiliated 
foreign socie^: Sussex Herdbook Society. Eligible to registry; Animals regis- 
tered in the English Sussex herdbook, or the get of aixiiiials registered in the 
English or the American herdbook. 

Ayrshire Breeders’ Association.— C. M. Winslow, Brandon , Vt. , secretary. Num- 
ber of registrations: Bulls, 6,928; cows, 15,505; books revised at separation from 
Canadian book in 1876. Registration fees; To members, $1; nonmembers. $2; 
double rates for animals over 2 years old. Affiliated fixreign book: Ayrsliire 
Herdbook of Scotland, Eligible to registry : AnirnalH that tracc‘ <d osel y to : mi 1 1 lal s 
recorded in the books of this association or to tln3 Scotcii l)f )()k. 

Brown Swiss Cattle Breeders’ Association.— N. S. Fisli, Groton, Conn,, s(‘(*r(‘tary. 
Number of registrations: 5^,190; date of finst entry. September iS, IHSi). R(‘gistrii- 
tion foes: For animals under 1 year old, ,$l to memlx^rs, $2 to nonmombers; for 
animals over 1 year old, double fees. Affiliated foreign soenty: Nom\ Eligible 
to regivStry: Animals descended from registered animals in diix^et lino. 

Dirtch Belted Cattle Association.-— H. B. Richards, Easton, Pa., socriinry. 
Number of registrations; Males, 8851; females, 901; date of first entry, April 12, 
1880. Registration fees: To members, animals under (> months, $1 ; over 6 months, 
$2; to nonmembers, $1 more. Transfers within 80 days, $1; after 550 days, $2. 
Affiliated foreign society; None. Eligible to registry: All of spring of registered 
animals unless disciualined by xdxysical defects. 

Holstein-Friesian Association ot America.— Frederick L. Houghton, Brattleboro, 
Yt., secretary. Number of registrations: BuUs, 82,5-521; cows, 64,540; date of first 
entry, March 15, 1871. Registration fees: To members of association, for males, 
$8; for females, .$1 ; to nonniembers, for males .$5, for females $2. Fees for animals 
over 1 year old, double the ordinary. Affiliated foreign books: Friosch Ruhdvee- 
Stamboek; NederlandschBundvee-Stamboek; North Holland Herd Book. Eligible 
to registry: Only such animals as are detennined under the regulations of the 
association to be ‘'pure bred.” 

Red Polled Cattle Club of America (incorporated) .—J, McLain Smith, Dayton, 
Ohio, secretary. Number of registrations: Bulls, 6,7555; cows, 14,419; date of first 
herdbook, new series, 1800, All cattle registered in tho^ English book, as well as 
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the American cattle, appear in these hook, s. Registration fees: For animah' nnder 
1 year, $1 to members and li;2 to noiim embers; over I year, 50 t;cnts extra. Affili- 
ated foreign s<H‘iety: The Red Polled Cattle Society of Great Britain and Iridand. 
Eligible to registry: Aninials ^vhose sires and dams are registered. 

HORSE BREEDERS' ASSOCIATIONS. 

American Association of Importers and Breod<n*s of Belgian .Draft Hors<‘s.— 
J. D. Conner, jr., Wabash, Ind., secretary. 

American Breeders’ Association of Jacks and Jimnets.— J. W. Jones, Colnmhia, 
Tenn., secretary. Nnmber of registrations, about 750; date of first entry, IHOl. 
Registration fees: To members, for living animals; transfers and certificates, 
}^1. each; fees to nonmembers, double. Affiliated fori>ign society: A.11 similar asso- 
ciations are in Spain. The American association will cooperate witli any foreign i 
society recommended by American consul, if such soci(dy is found to have satis- 
factory rules. Eligible to registry: All animals when^ black with light points, as 
follows: Native, 15^^ hands high; imported, 15 hands, if of um*ecorde<l sire or dam: 
jacks of recorded ancestors if 14.1 hands, jemnets I f hands. 

American Cleveland Bay Breeders' Association. — R. P, Stevickor, Attica, K. Y., 
secretary. Numher of registrations, 1.524: date of first ei-itry, Novi‘mV>er 10. IHSo. 
Registration fees: To memlKn's, stallions §2, mares §1; noumemhers, stallions 
mares gl‘1. Pees arc d< nilded if animals are not rec-orded wi thiu two years fn »m 
date of birth or importation. Affiliated foreign societii's: Cleveland Bay Society 
of Great Britain and Ireland: Yhakshiro Coach Horse Society of Great Britain and 
Ireland. Eligihle to r(‘gistry: Mares bred in Am<u*ica, four crosses by regisbo'ed 
siri^s; stallions bred in America, five. t‘rosses by registered sires; stallion or mare 
wliose .sire and dam are both record(Hl in the Aiiierioan l)ook or one of the affili- 
ated foreign hooks, and imported animals re<,*oi*ded iu one of th<.‘ affiliated foreign 
books. 

American Clydesdale Association. — Alex. (Talbraitlu Janesville, Wis., secre- 
tary. Ntxmb(*r of registrations. 0,440, about oiie-half b<,Mng HtalU<,)ns ami oue-luilf; 
mares; date of first entry, I8T0. Registratu)ii fees: To members owning stud 
books 1 to 8, inclusive, 152 ; mnimembers owning these ho(.»ks, mmabers not 
owning books, $8; n(,)mneinl)ervS not owning b(.)oks, §5. Transfers for members, 
{|;i; nonmem1)ers, 82. Extended (Certificates, saim^ t(‘rms as transthvs. 

Affiliated foreign society; The Clydesdale Horse S!Kvi(.?ty of (TV«?at Britain and 
Ireland, OfJ street, Glasgow, Scotland. Eligible to rt^gistry; Animals whose 
sire and dam are recorded in the Americuui (U* affiliated .English l)ook: tmimals 
I'ocorded iu the English hook; stallions having fiV(‘ top crosses and mar(».s having 
four top cro.sses hy .sires recorded iu American hrsjk; Imt unsound or uuwoj'lby 
animahs will not Ix^ admitted. 

Amork'.an Hatikney Horse Society. — A. 11. Godfrey, t‘ooni -IS, Astoi* (’imrli 
Building, W(‘st Thirty-fourth street, Yoirk City, secretary. NuiuImo" of 
registrations; StallioTi.s, 527: mares, 1.042; mares insiu»ct(‘d n.nd rcM^ordtxl, 117. 
Registration fe(?s: Mtmilxms' stallions, 82; ni(,vmb(S‘s' mar(^H, $ 1 ; nonmeml^ers, 
(Imil)le, Transfers for meinbers, $2: nonimmiluirs, $2. IuKp(K‘tion fe^^s; Ma.r<' or 
filly (uM'tified to 1)0 sired by a full-registen'd " luMdeney st{illion,$2; otlnn* mares, 
$2 and fadmal (.expenses of inspectors. Affiliated foreign soidtd.y: English Hackney 
Horse S|Kd(:d>% L<>n(l(>n, l^uigland. 

Ameri(^{m J?<*r<jheron Horse Bnx‘der.s" A.s,soci;ition. — S. 1). Tlionipsou, ( 2iicag(j, 
111., secretary. 

Americ.'in Hlietland Pony Olnb.— Morthmn* Lovoring, Iiafay(^tt(\ Irid., seendarv. 

Anuu'ican Shire Hoj-st^ J[h.‘(^od(,u\s' A.ss(Kv}ati(m.— (Jliarh'S Biirg(sss, Wemona. Hi,, 
secretary. Number of registrations, 5,400 ; date of first (^ntry, Novenib(‘r I, 1HH0. 
Registmtiou fees: To member, for <>a(;h animal, 8’^; uoumombers, $5. Trans- 
fer, §1. Affiliated for(dgu society : The Shire Plorsc^ Wo(d,(d,y of Grtrat Britain. J, 
Sloughgrovcs, .secretary, Hanovtjr Bipiare, London, Englaml. Eligible to registry: 
Btallioiis and martjs whose sii'es and dams are recoremd in the American l>ool< or 
th(3 affiliated Engli.sh book ; stallions and mares recorded in tluj affiliattxl English, 
book, and stallions having fivn^ top crc.isses and miiros liaving four top t‘ross(\s. m 
each case hy sires recorded in the Amcnican hook. 

Am(n‘i(‘,an Stud Book, Thoroughbred. — James E. Whefder, 17'2 Fifth av(mue, 
New Y’ork, N. Y., registrar. Numlior of registrations, 21,220. First stud hojik 
puhlishe<l ah:»ut hSOH, but systematic reports of foals began in 1802, when 1 
■wen3 registepd. Registration f«x‘,s: 82 up to Novcnnlxu’ 1 of the yt^ar iu which 
the animal is foalcHl; after tliat dale registration will b(^ p<‘rmilvted iixiou a pay- 
ment of a ,150 fine, iirovidod the failure to register i.s sliown to have been uninten- 
tional or accidental. Affiliatijd foreign .society; None. Eligible to registry: Only 
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horses liavhiJ? either fire uiicontainhiatetl tlioronglibred erosse-*, er wliicU {mtlien- 
tically trace tliroiigli or to animals recorded in the tirst six Yt>li;im<‘S of tlio Ameri- 
can book, or in a recojjfiiiaod book of aiiotliei* country. 

Aiiiericain Siiit’olk Phucli Horse Association. — Alex, (.ralbniitii, .Ijuiesville, 'Wis., 
secrol'Jir.y. 

AmerlCiin Trottin.£? R-ei^istry A.ssociatioii.~~J. H. Sttajier, room ;! in;], EUsnan'lh, 
BiiihliiJ]^*, 5]r>r> Dearborn street, CliK*a.,t(o, III., see.retary. Number of reiJii si, ration: 
Last volmne of registry coutaiiuHl abmit I..S,nnu regiid, rations; A olrinu'S 

not so many; fourteen in all; first pub! isliecl in 1871. Ihjgistrjil.ioii fees: To sioek- 
li< >lders, $i ; noiistockhoklers, $‘3; ctoubhi for animals over 3 years old. Oert,i Ileal, < 'S 
of registration, ol^ceiits; trimsfers, 35 cents. AtHliahMlfon.Mgn soei<jty: Not si 
Eligible to registry; Animals whoso petligrees arc established under the rnloi^ <.>f 
theassoeiatioii. 

French Coach Horse Society of Amerhai. — S. D. Thompson, Cliicngv^ HI., 
secretary. 

German, Hanoverian and Oldeiibni'g Ooiicli Horse Assncialifrn of Ameritju. — 
J. Crouch, Lafayette, Ind. , secretary . Number of registrations, (.100 stallions, 130 
mares; date of lirst entry, December oO, 1880. Registration feuss; To nuauliors, 
{ii)3.50; iionmemlKTS, *$5 for each auiinal if apidicatiuii is nuide within four luonihs 
of importation or birth: after that time, double fe(‘S. Transbirs, $1 to miuubers, 
§3 to nonmembers. Affiliated foreign society: None. Eligible to regisiry; Im- 
ported animals of properly ciuthenticatc'd foreign registry; animals ^Yhoso 

sires and dams are registered; and stallions having five crosses and mares having 
four crosses. 

National French Draft A.ssociatioii. — C. E. Btuhhs, Fairfield, Iowa., secrivtary. 
Nnmher of registrations, 10, KIT; association organiised February 0, 1870. Ihgis- 
tratioM fc(‘vs: To members, !fi3, nonmembers, $4: for transfer, {? I to momlKirs, $3 
to nomnembers. If application is not made within oneyenr xi'om importal,i«m 
or foaling the registriition fee is $5. Affiliated f(.u*tugn sociel.y: Fnmcli, Dvr.ft 
Horse Stud Book. Eligible to registry; Imx>orted ainnials pr«)p(U'ly vouchefl. i’nr 
by the affiliated French sf)ciety; animals whoso sires and <lam.s are rt}gist{vrcd in 
the American book; stallions having live io].> crosses, and mares having fom; i:,op 
crosses by sires reeord(Kl in the American book. 

Select 'Clydesdale Horse Society of America.— Oliarles Irwin, Topeka, Kuns., 
secretary. 

The American Morgan Register. — Joaei>h Battell, Mitldlebury, Vt., troasnrer. 
Number of i'egistration.s, about 5,000; date of tirst volume, 1804. Registration 
fees; Stallions 1 year old or over, §3; mares, geldings, and colts nnder 1 year, jjl. 
Affiliated foreign society: None. Eligible to I'egistry: Any meritoriona animal 
tracing in direct male Ime; also to any animal whoso sire and dam are recorded 
in the Morgan register. 

The American Saddle Horse Breeders’ AsBoeiation.—-!. B. Nall, Louisville, Ky., 
secretary. Number of registrations: Stallions and geldings, 1,400; mare;;, 1,731; 
date of fest entry, July , 1801. Registration fees: To lutuuber.s, $3; imnmem- 
bers, §1; if registered during tlie year foaled, one-half. Affiliat('»l for(4p:u f.ixricty: 
None. Eligible to registry: Horses having ivcogiiized gaits and tracing to }*c!.''is- 
tered animals under prescribed conditions. 

The Oldcmburg Coach HoVvSO xlssociution of America. — (k E. .Stubbs, Fuirlldd, 
Iowa, secretary. Number of registrations, 300; association incorpora-ted ATai'ch 
5,1803. Begi.stratxou fee.s: To members, i*}3; nomiU‘ml>ors, ,$1. Triinsl'or;;, to 
members, .^3 to nonmenibers. If application is not made wilhiji one y<>;,u' from 
foaling or imp^ortation, the registration fee is §5. AlHlialtjd foreign wociidy: 
Gesellschaft Zuchter Oldenbnrger Kutschpferde, of Oldenbni'g, (’lermany. Eli- 
gible to registry: Any imported animal i)ro])erly vouched for by the ahiliated 
society; anihxals whose sires and dams are iMigistercd in the Americau book; stal- 
lions having five top crosses and mares having four toj) crosses by sires registered 
in the American book. 

SHEEP BREEDERS’ ASSOCIATIONS. 

National Cheviot Sheep Society.— Howard H. Keim, Ladoga, Ind., secretary. 
Number of registrations, 1,392; date of first entry, Marcli 34 , 1894. R(igistrati(m 
fees: To members, 50 cents for lambs under 1 year; over 1 year, ,^1; nonmemb<u'8, 
double. Affiliated foreign society: The Cheviot Sheep Society of Gr(^at Britain, 
John Robson, Newton, Bellingham, Northumberland, England, secretary. Eligi- 
ble to registry: Animals whose sires and dams are recorded in the books of the 
National Cheviot Sheep Society , the American Cheviot Sheep Breedors’ Awsociation, 
or the affiliated British book. 
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Anieiicau Cotswold AHsociatkm. — Georgo Harding, Waukcslia, Wis., secretary. 
Number of registrations, over 31,0i)0. KogistratiDii fees: Prior to Ai)ril 1 fol- 
lowing year of birth, no cents; over this age, $1; ti'ansfer, 2^ c<-.ints. AlliUated 
foreign book: English Ct>tswold Fh)ck Book. Eligible to registry: Anierican- 
)>red animals wli«)se sires and dams are registered; iinx^orted aiiimal's having cer- 
tilicatc from affiliated English book. 

American Leicetiler Brt'eders' Association, — A. J. TeiiipU‘, (.Viineron, 111., S('cr-e- 
tary. Nnniber of registrations: y,8P3; datvi of first entry, July 21, 1S8S. Ilegis- 
tration fees: To niemlxu's, 50 cents; noiimembers, 8'l; transfers, 25 ci^iits, 
Affiliated foreign society: Nvnio. Eligible to registry: Aoiieric-aii-bred animals 
whose sires and danns are rtjcorded in the* An.n.‘ri(‘ini book; imported animals r<‘g- 
istered in the Hock hooks of Great Biitaiii, or from repiitaiyie Britisli flocks. 

American Lincoln Bretjders’ Association. — L.O. Graham, Cameron, 111,, secre- 
tary. 

American Merhio Slmop Begister. — B.O. Logan, California, Mich., secretary. 

Anioricaii Gxford-Dovrii liecord Association.— W. A. fShafor, Middkdown, Ohio, 
secretary. Number of registratkms : 17,821.1 ; date of incorx>oration of association., 
January, 1 882. Begistration fees : To inenibcrs, 50 cents for each animal record(.'d 
before July 1 of next year succeeding birth; recorded after tlmt dsde*, ^1. To 
mmmembers, $l for a.ny age. Transf<‘rs, 25 cents each. Affilial;ed .foreign 
society: Not stated. Eligible to registry; Animals imported from .Euxvijx* if 
registered hi the English Hock book; native animals when approved by the 
board of dil*ect(.>rs. 

Am(.*rican Snnthfbywn Association.-— J. G. Spnnger, Springfield, 111., secretary. 
Numbir of registra1h.)nB: 12,077; date of first entry. May -L ISKJ. Begi.strati<)n 
fees ; To members, for animalsnp to July 1 f< Jlowing lirtli, 50 ticoits ; older, }i>l.r)0 ; 
to n<.)nmeml>er.s, 50 cents additional. Transfers within 0 months of sahs 25 (^tmts; 
later, 50 cents. Affiliated foreign society : 8ontlidown 8hee|) Society of England. 
Eligible to registry : Amerii^a-n-bred animals that arc imiu(idiat (3 dcs( 5 (^ndants of 
anii.iials iireviously r(K.*ord«‘d in the associati < m box »k ; iinx^orted animals thomMii ves 
recordt'd inid iinmbortMl in English book, inovidcd their sires ami dams are also 
thus recorded and numbered. 

American Shropshire Eegistry Association.— Mortimer Lxijvering, Lafayette, 
Ind. , secretary. 

American Bambouillet Sheep Breeders’ Assxxiation.— Dwight LimuJn, Milford 
Center, Ohio, secretary. Numh(;r of registrations: 10.000; datts o,f first registra- 
tion, 1880. Begistration foes; 25 cents ft >i^ ewxis and 50 cents for ra-ms. Trans- 
fers, to momhors fr<*e, nomuc.*mb(irs 10 cents; after 0 nioiiths 50 cent.s to all. Eli- 
gible to registr.y: Proof of xmro blood satisfactory to coiumittec. 

AnuTican 8uli‘oBc Association. — F. A. Frankliii, Atbuitic, Iowa,, stHO'tda.ry. 

Black Top Wpaiiish Merino Blieep Breeders’ Association.— B. P. Berry. C!it»k.ev, 
Pa,, secretary. 

Delaine Merino Hheex) Br«H-dors’ Association.— ,1. (\ McNary, Hoiistonvine, Pa,, 
Recording seert^tary; J. II. TIan.iil.ton, Caniionsbnrg, Pa,., c.orr«’‘SX>i)nding s<H!:rcta,rv* 

Dickinson Merino Sluxip Becord Company.— TI. (1. McDowxfll, Canlou, Ohio, 
sccii'ctary, 

Dorset Horn Slieop Brt‘edc.rs’ As.sociation (»f Amt-rica.— D»l. A. Cy'ooper, Washing- 
ton, Pa.., scH'retary. Nuiuber of rcgistrxh.ions: date of lirst mitry, JuiH 3 

2:J, 1851. Begistration ftxis; Ccrtiiicates, 5t) cents; traTi.sfer.s, 25 cents. AVtiliated 
■i:Va;eign sodciy: Not stated. 

llaiupslilre-.Down BroiHliu's’ A,M;Sociationof Amoricji. — J. I. Gordon, Mercer, Pa., 
seci’oUrry, Nunilxo’ of registra.tions: 8,712; dab? of first entry, Deccnihor ;,}l),'t88l). 
K.;>gistratum fees: Makiro animals, §1; laiubs, 50 cents tip ti> January t; foes to non- 
nKunlxirs, diuthhi. Affilhiixxl foreign society: Hamp.dnre-D(>wn Sljecp BrtHHh 3 r.s’ 
Ass<iciat;i< m (of England) , Eligible to registry: Hampshire ^-down sheep imported 
•troxn, or that can l.)o traced ixi all tlu.dr lines of descent to,th(i flocks of reliable 
brx‘ed(>rs iti England. 

Iniprovt^l Black-top Merino Bhoep Breedens’ As.sx>dation.— «L. M. Crothers, 
Crothmvs, Pa., secretary. Number of registrations; About ;i,000. Ecgistratimi 
it:x3S; ioimmil)ers, for each animal 25 cents for registry, 15 cents transfer; mm- 
memlxirs, 50 cunts and 25 cents. Affiliated foreign HtKuety: NeJ; stilted. 

Improyoxi Delaimj Merino Blit>ep Breeders’ Association.— B. B. Barber, Cedar- 
vil le , ( )hio , secretary, 

Michigan Merino Bheep Breeders’ AHsociation.— E. N. Bsill, Hatnbui'g, Mich., 
Hocretavy. Number of rtigistrations: Alxait 50JHHh dat(M)r ,iirst<uitry, 1880. Bog- 
<xu*.h dock of fifty or less, *$5; rwa*, 10 cents for each sheep. 
Afhlialed h,)roign s<:K*i.ety: None. Eligible to registry (only for members of the 
assoc .lation): Animals tracing to flocks of breeders of i>ure American Merino 
sheoi>. Each breeder must ke(.^i) a register <.)f his flock. 
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NaMoiuil Iinpraved Saxony Sheep BreediTs' AHSi)eiiirion. — John (h Clarke, 
Wa«hin.i?ton, Pa., R.DC.kseerettiry. 

National Liii<*oln Sliee[) Breeders’ AssiH.datiiai. — H. A. Daniels, Elva,, Midi,., 
secretary. Nuiuher at r<?.dstrafcioiis: (l.HBt; date (d.‘ lir.st (?utry, 

1<SU1, He\i;*isti‘atien fees; For laiuhs, 50 cents; slieep, $1. Afliliated fort‘i^-n 
society: LiiKHdn Lojiil»‘ Wool Sheexi Bnsders' AKSociaHon (»f Eii.a‘Iand, Elijjfiille 
to reiLrisiry: Only luiiiuals having i*e^^^lstered sires and djinis in A.ineriean or thig- 
llsh hook, 

New York State Ansnican 'Merino Sheep BretMler.s' Associa-tion.— >) . II, Ea,rll, 
Bkaneatehss, N. Y. , sec.nd,a.ry. Number of n‘gi‘^ti*aJiou.s: N(»t givtnr, dalx' <i:r first 
entry, R(‘gistraliou i'ees; For ordina-ry i*egi.st(*r of ]a.nil»s, ‘k) cents: Tor 

entered pedigree, 40 cents; for recording vstock ra.m in list, for lambs not <in 
file with secretary at time of annual meeting, L‘5 (,a>nts. 

Ohio Spanish Merino Sheep Breeders’ Association. — F. C. Stanley . .Edison, Ohio, 
secretary. 

Standard Delaine Spanish Merino vSheep Brecvlers’ xAssoidaiion. — S. !M. (.?[ea.v(*r, 
Ea,st Bethlehem, Pa., secretary. Nunihcn* of I’cgist rations: — . B(:\gisl;rat ion fees: 
For hock of 5(1, for all over 50, 10 c<‘nts per lioad; to ^G>th.(n-s tlniri luemluM's 
owning sheep ixicords in. this register,” 25 cents per In^axl. Atliliated foreign 
society; Not stated. Eligible to registry: A])]n*ovod aninuils siading 72 or 

more/ This miini,tiiim of 72 will ho mt:roased, hy one (,^adj. year til? SO :i'< r(<a.ch(Ml. 

Bta-mlavd American Merino llogister Association, — J. P. Itay. lT(*mlo(^{c L‘ikt>, 
N. Y., secretary. 

The Contiiumtal Dors(‘t 01n]>. — J. E. Wing, Aleclianh^sbnrg, <,)ino, secreta.ry. 
Nnniher ()f registratif)] 71<» in bSi)8 and 5.2;> in date of tlrst entry, Atay 0, 

1808. Registration fees: Nafire animals undtr 1 year, 50 cents: fivaa* I y('a.r, 81: 
iuixiorted, within (> months of im}K>rtation, 50 cents; afhn* 0 luontlis, 81; trans- 
fers, 10 cents. Aftiliated foreign society: None. Eligible to registry: .Imported 
Dorset sheep bredliy reimtahle breeders, and sheet) tracing directly to such im- 
ported animals. 

United States Merino Sheep Breeders' Registry Association.’ -d . A. D. Wa'l,k(‘r, 
Enon Valley, Pa,, secretary. 

Vermont Atwmod Club Register. — G-eorga Hammond, AIi(ldlel)xiry, Vt. , s<^cr<‘t ary . 

Vermont Merino Sheei) Breeders' As.sdciation.—L. H. Skiff, Aliddlelmry, Vt,, 
secretary. 

SWINE BREEDERS’ ASSOCIATIONS, 

American Berkshire Association. — C. F. Mills, 512 East Monroe street, Bpring- 
held, 111., secretary. Number of registrations: 52,500; date of first entry, .1875, 
Registration fees: For native animals under 2 years, 81 ; over 2 years, 82; imported 
animals, -within 5 months of importation, $1; after G months, $2. Tra’nsfers, 25 
cents: certificates, 50 Gent.s. Affiliated foreign society: Not stated. Eligible to 
registry; Animals that trace closely to ancestors recorded hi tlie book of tl,ie 
association. 

American Dni’oc-Jersoy Swdno Breeders’ Associalion.— A. V. Bri).<b'ick, Sliolhy- 
ville, In(L, secretary. Number of registrations: fcmalos, l.OIS mah's; dale 

of first entry, 18110. Registration fees: Animals under 2 y»'a,vs, $1; over 2 years, 
$2; ti'ansfors, 25 cents. Afliliattxl foreign society: Not sbib.'d. 

American Essex Associiition. — F. M. Srout, McLt^an, III, seinxdnry. Nmnber 
of registrations: Boars, 1,085; sows, 2,522: date of first entry. Sr‘pt(^mbor, 1887', 

American Small Yorkshire Club. — G. W. Harris, 2 100 Third, avenue, New York, 
N. Y., secretary. 

Cheshire Swine Breeders’ Association. — B. B. Badgtr, OvuMpmga, N, V,, st'cret 
tary. 'Number of registratioii.s; 2,810, 

Chester White Record Association. —W, H. Alorris, Indianajudis, Iml, Mc<rrc- 
tary. 

American Chester White Record A.ssociation.— Carl Froigan, Dayton, Ohio, 
secretai'y. Number of registrations: Boars, 2,105; >sows, 2,800; date of first entry, 
October, 1884. Registration fees: To meiu'i:)ers, 50 cents for each animal; non- 
members, $1; transfers, 25 cents. Affiliated foreigxi society: None. Eligilih^ to 
registry: Chester 'White hogs on approval of the executive cxmimitteo Of the 
association. 

American Poland-China Record Oompany.—W. AT. McFaddcn, W(‘st LilM‘rty, 
Iowa, secretary. 

Central Poland-China Swine Association. — W, H, Aloxn-is, Indiaiiapolis, hid„, 

secretary. 

Ohio Poland-China Record Company.— -Carl Freigan. Dayton, Ohio, secretary. 
Number of registrations: Boars, 24,432; sows, 58,980; date of first rogis1;rafii>n, 
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Mavdi, 1877. Registration fees: xinimaLs nn<ler 3 years, §1; over 3 years, j>3. 
Aftiliated foreign society: None. Eligible to registry: Animals whose pedigrees 
had a.lrea.dy appeared in vsojne reputable record previous to the fall of 188.8, thus 
furnishing the evidence; that the ancestors on hotli sidc‘S trac*(? direcd t< » imre Poland- 
OhiTia stock, a.s originated in southwestern Ohio. 

Staxidard Poland-China Record Association.— Georg(^ P. W (^odwe>rth, Maryville, 
Mo. , KfHU’etary. Nniulxer of registrations: 7b, (>88; dates of first herdhook, 1887. 
Registration fees: To stookhohlers, 50 cents; nonst(u,‘,kh(dders, $1; tranabn’s, 35 
cents. xVtHliated foreign society: None. Eligible to registry: All juiinials the 
direct offspring of a-nimaJs r(:>c(>rdiMl or eligible to record in existing reputable 
records; unrecorded ancestors innst bo record<Ml. 

Yictoria Swine Breeders' Association. — Jrl. Davis, Dyer, Ind., secretary. 

Suffolk SAvino xAssociation. — Vf. P. Watson, Wineliest(^r, Ind., secretary. 

National Duroc- Jersey Record Association. — E. J. Evans, El Paso, 111,, s<:‘creta.ry. 
Number of registrations: Males, 3,250; females, 7,500; date of first entry, October 
15, ISOl. Registration fees: To members, 50 cents; iioinneinbers,$l ; for aninials 
over 2 years" old, one-half move. Affiliatc.'d foreign society: None. Eligible to 
registry: Aniinals Avhose sires and darns are rec^orded in either the National or the 
Ainerican Duroc-Jersey record and which are pure red, cherry bting the choii*est 
shade. 

Tin; American TaniAVorth Bwino R<.;(‘.ord Associaiion. — E. N. Ball. Ilamlmrg, 
Mich., secr<‘tavy. Nninlu r of registrations: 521; date of first entry. Fel)ruary Hh 
1808. Registration fees: To memlKU’S, 50 conts; to mniuuunlxa’s, $1. Affiliated 
foreign IxsAk: The National Pig Breeders’ Avssociation Hc^dbook of England. 
Eligiblcj to n*gistry : Only animals whoso sires and da, ms art? recorded in the Annu'i- 
can book av tbe auiliated English hook. 

The American Yorkshirt^ Olul). — William F. Wil<*ox, Benson. Minn., srxTotary. 


ASSOCIATION OP BREEDERS OF DOGS. 


xVmerican Kcnmol (“Hah. — A. P. Vredtnibnrg, 55 Lil>erty stre(‘t, N(^w York, N. Y., 
secretary, 


POXTIiTRY ASSOCIATIONS. 


Nalioual ((ud orfjitnizafioits. 


Nunu' <>!' 


8 (M*n‘tuTy, 


P<wl, otVu'«‘. 


Ain<;ri<‘!in Dorking Olnl» 

Americjiii Btifl: PlynumMi Koek CUub 

ATuerii'tuj Black Miiort'a (.Uiil) 

Amevieau <kn*hiti < llvih 

National EKhihifciou (.tamo Juid (lame Ban- 
tam (Hul). 

Amoin<;uu HVnidan ('Inb 

Amorinan 'bog*l>oi*n ( 'Inh . 


F. H. Prontiee.. 

W. Ct Denny 

.loliri A.dunu'WeU 

Arttuii* U. gliarp 

J. 0. Pratt 

Tbomas F, Ri}^}^ 

(loo. J.t, Burgol t 


Amta’U’un Plymoutli B,o(;k Club 

(Xa’iiiHli .linhun ( bwno CIul> of Aineri<'a . 

Eastoni Wbib,' Wyamlotto C'^lnl* 

IVUnor<*a (dub of Northwesl ... 

Njitional .Bantam Association, 


A..P. 8cbwab .... 
A<lain TboiupHoii 
W.E.Muck ....... 

Dr.li.B.Fay 

E. balliaiu 


N<‘\sr Enijfland Tjijjfbt Brabma (dnb 

National I’oiiitvy and Pigoon Association. 

Nid-ional Famdors'' Asso<>iatioii 

Boston, i\mltry AsKooiatam 


Cl . W. Ooinaclc . 

(loo. E. Howard 

Fi*o(l lb. Kimioy 

(b Minot Wold 


Wul vorino P. P. and P. 8. .Associatbnj (Ins Williams.. 

81 . Ijtuiis Fuu(rim*s' Association - John A, Fnuiciscf,) 


.Mid-(k mtincntal Poultry AHSoidati(m 

lutorstato Poultry Associatioa 

BujTalo Poultry Association 

Madison Sriuaro (laishui ^Now York* l\mltry 
and .IMg Association. 

Nicrthcrn Ohio ‘Poultry and P(jt Kto<,;k Asso- 
ciation, i 

Bucle^yo Poultry Associatmu 

Trl-Wtat(^ PiUiltry Association 

.IMttsburg 'Fanciers' (liub 


F.M.SlntK 

R. Hor rocks 

E.(bPoiiso.-... 

H. V, CvawlVml 


F.U.Hnnt 


Gwk B, We.tKil. 
»T. A, M<dut<.>sh . 
A. I*. Itobinsou. 


Piodiuonti poultry Associatiim 

.NashvilU^. Poultry Assoidation i 

TaooJina Poultry As,sociatlon j 


B. W, (| (dsingcr . . 

J.M. Hoi>kins 

(’•.(}. Johns 


Western Bantam BrttiHlers’ Association 


A. E. Brown 


N ( u'lb ( } rart< m .Mass, 
Rocbc.ster,N. Y, 
Hackensack, N. J. 
Tiiinjton.Mashs, 

170 ,A<lam.H street, 
(ddcajiro. 

Iowa Falls, Bnva. 
laiwtons 8 t{i t i <» n, 
N. Y. 

Eochi;ster,N.Y. 
Amity, Mo. 
‘W'ootfsloidi, Vt. 
MlimoaiMdis, M'Inn, 
Flatbiisn, I.iong Is- 
laud,N.Y. 
8t<n)c!uuu. Miiflrt. 
WasbhiKton.D.d. 
Morgan Park, 111. 

IJl l)ovonshir<» st., 
Boston, Mass, 

Bay ( 'ity , Mi<di. 

Lincoln Tr. Bid., 
Wt. Louis, Mo, 
Katiwis (Itty, Mo. 
Falls Pity, N ebr. 
BnfValo. K. Y. 
Montclair, N.J, 

(develaud, Ohio. 

Dayton. Ohio. 

Eivst Livertiiool, Ohio, 
no WtM'onu avmme, 
J>il;tHburg.Pa. 
8])avtanbum,8,(J, 
,NaKliiviUe,Tenn. 

40:i Berlin Bldg., Ta- 
coma, Wash. 
Morijan I^ark, III. 
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POULTRT ASSOCIATIONS ~Cui\tiuuea. 
iSrrtTiaru-n of htlidr jioiilli-j/ ifKHOcJitlioiin. 


(SI'.Ilt.O, 






Pisl'.r’u'i, <ti‘ Colli 

Illiiioii'i 

]M i<‘ii!iv!ni - 

Oklaiionu!. 

Jsl-nHl 

Toiui<>s.s(>M 


(J(U\ lO.iroWiUMl 

Edwi'-rct t-ndu: 

A. 

|j. E. Lavevi y 

BalKMMvk 

M.D.Audos 


"t. 

AUti<ui. 

(Ai(*cui‘d. 

< vMi.l'I'io. 

I 'I’OV liiOllOO. 


STATS VETEHINAHIAHS AHD SECRETARIES OP FiANITAR-Y- 

BOARDS. 

AIaVBAMA. 


Dr. Jerome Cochran, J^Ioiitgoiiicry, secretary Bluto board of ],a‘{ilth. 


AIMZONA. 

H. Harrisoii, Pliciiix, .‘secretary 3iv<, ‘-stock saTiiUny <?oiniuj.8sion, 

Di*. J. C. ISTi-irton., veterinarian. 

('ALIEOBNIA. 

Dr. J. R. Lanie, Bacranxoiito, secretary State Inxanl of liea'ltli. 

Dr. diaries H. Bleuier, Sacramento, State Yetei*iiiaria.u. 

aOTA)RAl)0. 

B. H. Du Bois, Denver, president State veterinary sanitary board. 

Dr. Henry Sewall,.SJ:J Eighteenth avenue, Denver, secretary State board of lu*alth. 
Dr. Solomon Bock, Denver, State veterinary surgeon. 

CONNEOTIOUT. 

Dr. G. A. Liudsley, ISTew Haven, secretary State board of health. 

George L. Fosket, Winsted, secretary of commissioners on diseasing of domes fio 
animals. 

DELAWARE, 


Dr. E, B, Frazer, Wilmington, secretary State board of lioallh. 


FLORIDA. 

Dr. Joseph Y, Porter, Key West, secretary StattCxoard of hejiKh. 

ILLINOIS. 

Dr. J. W. Scott, Springfield, secretary State lioard of health. 

Dr. 0. P. Lovejoy, Princeton, State veterinarian. 

0. P. Johnson, Springfield, secretaiy boax-d of live stock coniniissiomirs. 


INDIANA. 

Dr. J. K. Hurty, Indianapolis, secretary State board.of iKxaltli, 

Dr. F. A. Bolser, Newcastle, State veterinarian. 

Mortimer Levering, Lafayette, secretary State live-stock Kanitiiry (^omniission. 

IOWA. 

Dr. j. I. Gibson, Denison, State veterinary surgeon. 

Dr. J. F. Kennedy, Dos MoineB, secretary Stattt board of lioallh. 
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KANSAS. 

Dr. H. Z. 0-ill, ToiHi'kji, secretary State heard ol hoalib. 

Tsiylor lliddle, Marion, so(.*.retax*.v’ live-stock sanitary conns lission. 

Kl-rSTl'ClvY. 

Br. J. N. M(^Cor^l,la(d^, Bowling* Orcoii, S'C<a\‘:{U-y Stain bojird ol: health. 

Br. F. T. Eisrituuaiu Louisvill(\ Stah.s vetcTina.ri’an. 

A. (t. Hoit, St. Matthews, cattle coiuniiHsioncn*. 

JjOUISIANA. 

Dr. AYill R, Hariaan, Now Orleans, secretary State l,M)aTd ot ln'altli. 

MAINE. 

Br. A. O. Yoan.i^, Auf^’iisfcau soj -rotary Statx^ hoard ol: hoa,l(ii. 

Br. (rcoi\e;’o II. Bailey, Deorin.i^, State vete:rjna.riaii. 

Jcdiii M. Doerinfj;*, Saco, and 'F. O. Bt^al, B.j,ngoi\ cattle conniiissiouers. 

jMAUVl/AxVn. 

Br. delinks. Fnlton, h) Soritli street, BaltiTiiere, seewtary Stjvie hojird of luailth. 
Dr. A. W. (ll(Hiients, 1M(> (kitUednil street.. Baltimore, Sttit(t vet<fnnaria.]ii. 

O. W. Alelvillo, Wtjutndastor, secretary live-stock sanitary hoard. 

MASSACriUSF.TTS. 

Br. S^!!,nirH'l W. Abbott, Boston, soin’idary State hoard of heahh. 

Ih*. Austin Peters, Boston (CV>ininomvealtli Bviilding*) , president <‘a.tth‘ coiinais- 
sioner.s. 

MlOllIOAN. 

Br. Henry B. Ba.k(n*, Bimsing, s(‘cr(^taTy Stale hoard t>f lioalili.. 

Dr. <l(L'oi;g <3 W. Dnnphy, (jxiiucy. State veterinarian. 

H'.niry H. Hinds, Stanton, president Stale livcnstock sanitary emnioission, 

ML\NES<.)TA. 

Dr.M, H. B.('ynohls, St. Anilnniy Park, St. Paul, direcior velerinaivy departmeni 
oi: StahAa^ard (jlAjoallh. ' 

Br. li, M. Bracken, St. I^anl (Ploms.'r Pn'ss BiiOding) . S('crc{,arv Stale hoard of 
ln,>altli. 

,i\nssiss.n.’i*i. 

I)r, ♦loli.u If. TInnter, Jackson, secretary Static Ixuirfl of heallh. 

J,),r. J. V, Bohert, Agritviiltural College* x»rofessor of vehn'iniu y a.cieiKnA 

MISSOLTIII. 

Dr WilllM P. King, Kun-Jixs Oily (Fountain place), sciU'e tar v Btato lioard of 
1 Health. 

Bi*. J», F. Lnckey, Cohiinhia, State veterinarian. 

J. R. Ilippey, (julnndiia, secretary State hoard of agritmlinn'. 

MONTANA. 

3)r. “M, Ij. Knowh's, Ihilena, State vt'terinaidan. 

NEiniASlvA. 

XL R. CorlKj*, liincidn, secniary Slate hoard of health. 

Br, A, *^1^ .Ptit(vrs, Lincoln, secretary State vot.eriuavy ussociaiiioa. 


NEVADA. 

Br. W. Ih I*att.crsoin Jtiujo, setn-otiai’y State hoard of health. 
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NKW HAMPSllIKE. 

Dr. Irvin A. Waisoii, Concord, S(»oretary State l)Ofird of health. 
N. J. Baeli(,ddor, Concord, secretary hoard of cattle cniuniissioner.s. 


\K\\ .nonsMY. 

I)v. Ileury Mitehvdl, Trenton, s<‘(n*et!U*y Blalo hoard of lundth. 
Frauklin Dye. Trteiion, .s<‘crtd.n.ry tnhorcnlosis cM)nunission. 


NKW MKXI(!0. 

Dr. J, ]\i. Cniiiniighain, East Las Vegas, secretary State hr>ard of li<-altli. 

J. H. La Euc, East Las Vegas, secretary cattle s.'Mntn,ry hoard. 

Harry F. Lee, All)uqnerque, secretary sheei) sanitary board. 

NEW YOUK. 

Dr. Baxter T, Siiielzer, All»any, secretary hoard of health. 

F. W. Siuith, 700 South West street, Syracuse, secretary tnhennilosis eoiuniitteo. 


NORTH CAROLINIA. 

Dr. Richard H. Lewis, Rahdgh, secretavj" hoard (d health. 

Dr. Oooi)er Curtice, Raleigh, consulting veterinarian, State* hoard of agriculture. 

NORTH DAKOTA. 

Dr. tT. W. Dunham, Fargo, chief State veterinarian. 

Dr. John Montgomery, Avdoch, secretary board of health. 

OHIO. 

Dr. C. O. Prohst, Columbus, secretai*y board of health. 

Dr. H. J. Detniers, Columbus, veterinary surgeon, State University. 

Dr, D. N. Kinsman, Columbus, secretary live-stock commission. 

OKLAHOMA. 

Dr. C. D. Arnold, Kingfisher, superintendent board of health. 

W. E. Bolton Woodward, secretary live-stock sanitary commission. 

ORE<iON. 

Dr. William Mc;Lean, Portland, State veteriuariiin. 

PENNSYLVANIA. 

Dr. Benjamin Leo, loJW Pine street, Philadelphia, secrt‘tjivy Siidi* ht>aril of 
health. 

Dr. Leonard Pearson, JlOOy Pine street, Philadelx>Uia, vt'lcrinariau, 

RHODE ISLAND. 

Dr. Arthur L. Parker, Providence, veterinarian to Shite ht^ard of h(%'i.llh. 

Dr. Gardner T. Swarts, Providence, secretary State board of health, 

John S. Pollard, veterinarian State board of agriculture. 

SOUTH CAROLINA. 

Dr. James Evans, Florence, .secretary board of health. 

Dr. G. E. Eesom, Clemson College, State veterinarian. 

SOUTH DAKOTA. 

J. L. Harris, Webster, secretary board of health* 

Dr. J. W. Elliot, Aberdeen, State veterinarian. 
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TEN]SESSER. 

Dr. J. A. Alliriglit, Somervillo, secretary State board of hcaltli. 
Br, J, W. Scheiber, Aleuiplns, State veterinariaii. 


TEXAS. 

Dr. R. M. Swearingen, Austin. Slate, health officer. 

Bf)beit J. Kleberg, Oorx>ns Christi, .secretary live-stcxdc .'^.aiiitary eoiiiiniwsion. 


TTAII. 


Dr. T. B. Beatty, Sait Labe City, .secretary State ])oard of health. 

VEiniONT. 

Dr. J. IT. Hamilton, Bichford, secind ary board of liealth. 

O. J. Bell, Ea.st Hardwicb, .secn'etary cattle comniissloii. 

VIJtOINlA . 

Dr. Paulu.s A, Irving. B-ichmond, secr(*t ary board of health. 

Dr. OhaiTos M<.*Ciilloch, Blackshra-g, State veterinarian, 

W.VSHIXOTON. 

lb'. Elmer E. Heg, North Yaldnia, Kocretavy iMVird of health. 

Dr. S. B. Nt'lson, Pnlliuan, veterinarian agricnltnral experiment slatitm. 

WEST VIRGINIA. 

Dr. A. B. Bar])e(\ Poii,it Plea.sant, .secretary State board of health. 

D. M. Snllivan, Charleston, Be<jretary board of agriculture. 

WISCONSIN. 

Dr. H. P. Clute, Milton. State veterinarian. 

Dr. tJ. (I. B. Wingate, Alilwaukee, secretary board of health. 

WY<LMIN(I. 

Di*. (“ti'orge T. Seabury, Chi'yenno. State A'eterinjiriaa. 

(.Teorg<^ East, president, board of live-stotdc commissioners. 


CENTRAL COMMITTEE, NATIO,NAL ROAD PARLIAMENT.' 


or ’’rorriioiy. 


ConiiiillteiMiK'n, 


Pe.st f 


Alahonu 

A hiNka 

Ari/.oiifi 

Arlcaiis'is 

ChUrorniu 

( V)!oni<l,f> 

CoMUo<'iri(ait 

- — 

l)istrit?t <,>f ( \»lvnn,biji 

Florida. 


(b'ortda 

blalU) 

Illinois „ . - 


fndiarm 

Iowa 


Muj.W, W. Scrows..... 

( bnaa'iior «Toiin (1. Hrinly 

(lovornor T^. ( t 

(1. W. Sappitif^foii 

,1. A. Woousou - 

Louis G. Carponb^r ^ 

Ool. Calais. L. BiU’dott 

Williuiii CVwxdi 

Cbm. Boy Btone, acting pro,si<,lont of league. ... 

T.W. White. 

Ool.G. W, Harrison 

James Mu! lany 

S.T.K. Prime, general western seeretary of 
leaguo. 

W.C. Garrard-., — 

Mason J. Niblaek 

; I'l, H. Tlniyor, ctiainnan confertan't't <'om“ 
I inittee. 


Moutgoau^ry. 

Sitka. 

Tueson. 

IJttle Hrwdt. 

8a<.Tain<jTito. 

IAu‘t („k>llins, 

Hartford 

Newai'k, 

WtiHlungton. 

Ja<-ks<aiville. 

Atlanta.. 

illeuiiH Perry. 

Dwiglit. 

S))ring field. 
Viat'eniies. 


‘ Thes(' persons are silso tlu* co-workers of Office? of Puldic Road Impiiries, Depart- 
ment of .Agriculture. They are supplied with the publications of that office as 
issiK'd, and in .r<^turn fnnnsli information of pr<igre.ss in road making in their 
re.sp(H;tiV(‘ Stat(ts. 
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CBSSTTBAL COMMITTEE, NATIONAL ROAD PARLIAMBNT-Coiilinii.Ml. 


Slis.tt‘ <)V T(‘r,i'itvn*y, 


ICfUiMSSS 

Kontui'.'ky, 

LoniiHlaiiJi 

MilUD> 

Miirylanf'l 

MiD.lii.ucaii 

MinMosohi 



’iHli.ssouri 

MuntaiKL 

Noljraaka 



Now Hfuiipslnj’o. 
New Jersey 

N<nv Mexk'o 

New Y«:)r'k 

N<a*Mi Carol ilia, 
Nortli Dakota .. 


OklalKima 

Ovoi^'-oii 

lihodo tsluial - - . 
WeniMi Cn.i‘(,:tl,iua . 
Sontli Dakota .. 

M.Viiucssee 

Texas 

Venn out 

VirffiaUi ■. 

W.'i,shbj«'to 2 i 

Wiseoiisiii 

Wy<i tiling' . 


Coiiuaittwinoii. 


FiD.Colmrn 

i\r. u. t.vufijp 

(lay Manmelw,. 

P.J.Ilsloy 

.D. (k WhaiM.oiiSiiiitli 

I h.M A. .Ferkhis 

W.L.WobVuw... . 

A. I'J. 

(.■ajit. James H. Duke. 

Jo.hn E. liippey 

F.H.Eay... 

Curtis Tuiaier 

U eu. John E. Joi.ies 

Ex-Covernor Dane! If. (4<Miile(ll 

E. Ct. llarriwou, D;’<^iicral eastern seerelury of 
leajJTue. 

E, S. Stover. 

J.A.aWrijdib. 

John (.1. Tipton . 

W,W. Barrett,.. ... 

Eon, Martin I)t.KljLfe 
A.N.Spemvw 

J(hi('<‘rs<ni Atyers 

(.kH.lIaiuiy 

W.l>. Evans 

D.S. Basi:..>nl 

Mh;'!. (.k A.Loj'ke. 

S. Doui^ljorty 

J.W.Yotey : 

Tiiomaw WliitelieaJ. 

ft. ITjo inn m *i 

Dtto Dorner, ^.^eiieral press a?.V(vnt. o,f lea.ifiK'i 



Ik jst el‘i!(*< 


^rop'io!. 

Mow tin-.; < kr. - j 
,l.l;uou ,uoni’;e. 
Porna.nd, 
i ks.!’ liny, I" on. 

Ill >si,( >n, 
Sie.\‘in!i,w.E:f,sl 
Minnenpolin. 
StMEkS’.a. 

(kJinni »ia. 
ilel(,>na. 

< >nia.h:i„ 

.Aiiirini. 
Asiairy ,1 ‘ark. 

AlliinintnNjin*, 

lioi'lii'P.ter. 

SlK'lhy. 

t,'linr('!i,s i''ojM*y. 

(‘levelutul. 

Yukon. 

Sithnn. 

WSMTOII. 

1 Jem,ii’t/t;,svj'l,!o. 
Hetllii'h,!. 

Nash villi,'. 

I 'alias. 

Ith'liinoiKl. 
.Ni'okMU'k . 
.Miivvaiiio'e 
Lllii'yeiine. 


STATES HAVING- OFFICES FOH FOREST WORK. 

KaiiBaa.— Forest commissiotxor, E. B. Wheeler, Ogallah. 

Maine,— Forest comtuisskmer, Charles E. Oak, Augusta. 

Michigan.-— Fol'est; (himmisBion, Arthur Hill, president, Saginaw. 

Minnesota.— Fire warden, Gen. C. 0, Andrews. Bt. Paul. 

New Hampshire.— Forest commission, George H. Moses, secrotarv, 0oTU',ord. 
New Jersey.— Geological survey, Prof, John C. Smock, director, IVentoTi. 
NewAork.— Insheries, game, and forest commission, Austin W, Wadsworih, 
president, Alliany. 

North Carolina.— Geological survey. Prof. J. A. Holmes, (limiior, < Miapelfilil. 
North Dakota.— State suiJerinteiKkmt of irrigation and i:ori‘strv, W. W. 
rott, Bismarck. 

Pfmnsylvania.— Forest connnisskmer. Dr. J. T. PotloNxiv, naiTishor'-. 
Wi^M^iwin.— Forest coinini.ssion, Erno.st BniiKdo'ji, s(M-fe(;{i,ry, Milwnakee. " 
West Virginia.— Geologic and economic survey. Dr. 1 . C, Wiute, sui>ennt'‘ndeiii,* 
Morgantown. 

FORESTRY' ASSOCIATIONS. 


American Forestry Association,— PrcskUnit, Januks Wilson, B<tc.ret;a;rv A-oi- 

Uiutea Btiites Geological Bivrvt^y, Wttslrhij-. 

Oalitonia Society for C<mserving the Watem and Forests.— Pr(hddoii{; Hoii 
J. M. Gleaves; secretary, F. H. Benjamin. 

Sierra Clu^—^-esident, John Muir, Martinez, Cal.; secretary (<;mTespondim*A 
Pi;of. W, R. Dudley, Stanford University, Cal. ‘ ^ ^ uesponom^), 

Forest and Wato Society of Southeni California, liaving a hnmrdi in (>ach 

«cretary, WilliLu II. 

Conaecticut forestry Association.— PreaiRont, Mai. Edward V. Preston Trnv- 

seoretui-y (ooiTospondiug), Miss Mary' Wins- 
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Indianu Forestry Assooiatjon. — President. A. Lieber, luduunipoliH: secretary, 
J. P. Brown, Conners 

Massaolinsetts Forestry Association. — President, H(4iry P. Wal,cu>tt, Ciimb;'idg*e; 
sei'.retary, AlJen Ohainb^.Tlidn , Treiuont Buiklin.t?, Bosttni. 

Minnesota State Forestry Association. — President, W. W. Pi*oiidivi‘>.^ast, nnic.li- 
ison; secretary, Geoi\LVO W. Btra,nd, Taylors Palls. 

Now Jersey Forestry Assooiation.— Prc.sideat, 8. Bayai'd Dod,, Hobokfai; sec- 
retary-trc^jisnVer, J. F. Hall, Atlantic City, 

North Ciiroliiia Forestry xissociati<.>n. — President, W. I'h Petty, fSeaboar<l iVir 
Lin(‘; secriitary, W. W. Asb(‘. Chapelbill. 

North Dakota, The Sylvaton Society.— W. W. Barrett, Bismarck. 

Mai^amas, Tbo. — 'President, W. G. Steel, Portland, Oreg.; secretary, Frank E, 
Donaldson, r^O-l Etark street, Portland. 

Pennsylvania Forestry Association. — President, John Birkinbine, tOl‘3 Widnut 
street, l^hiladelpliia; seeVretarj^^Dr. Joseph T. llotlirock., commissioner of h.westry, 
Harrisburg; corresponding secretary, Mrs. John P, Lundy, 245 South Eig]ite<‘u{,h 
stretd. , PhiladelDliia, 

ET’anklin Forestry Society, The. — President, Alvin B. Kuhn;. st!ia‘(4;ary, W. G. 
Bovvers, Chainl»ersbiirg, Pa. 

Chester County, S. <i.,Tho Forestry Asset iatlon of. — Prosldcnt, Judge J. J. 
M(<-lnre; secretary and treasurer. Prof. H. A. (4reen, Chester. 

Utaii. FiuestiT Asstxdation. — l^rcsident, Dr. J. B. Park; secretarv. .Prof. CJ, A. 
Whiting. S:dt Jjuko City. 

Wa^shington Forestry AKsov^lation. — President, Prof. Edmund 8. M'eany, Sea, tile; 
seci*eta.ry,'Alhvu*t Bryan. 


SCHOOLS OF FORBSTHY'. 


AiAiiAMA..— State Agn<u'iltnral and Me.chanical Oolh^ge, Aixlnirn: Cne term, tovo 
hours a week; lectures and occasional field work. 

Akk. AN s AS. —Arkansas Industrial University, Fayetteville: One term, twice a 
week; with horticulture. 

CATaij’OJiNiA. — University of Bouthern California, Los Angedes: Full course. 

(k.)L(;>i{Ai>o. — The State Agricultural College <A‘ Coh.>rado, Fort Collins: Portion 
of junior term in horticulture. 

CoNNj'XiTu.iUT, — Yale Forest School: A two y^.^ars' graduate cours(\ 

Storvs Agricultural College. Storrs: Touched on in horticultural (course, 

Gi^^oitdiA,. — Georgia State College of Agriculture and Meclninio Arts, Atla.ms: 
dnnioi’ ye.ar in hortieultvm} coiiclmles with, sliort c«>urse in .forestry. 

InAUu. — College, of Agriculture of the. University t>f Idaho, M.oscuw: G(‘ne:ral 
])ractTcal conrs<‘, 

Iliunois. — C ollege of Agricuilture <.d.‘ the University of Illitmis, Urha,na: One term, 
twice a wetd:; g<u.ieral. ’ ^ 

Indian a.— P urdin? University, Lafay(.d4-ie KhurtivA^ in senior year; gcuKU’al instruc- 
tion, 

Iow a. . -down, )Stato Colhige of Agriculture and Me<.di}i,ni(^ Arts, Ames. 

Kansas. —Kansas State Agriiniltural College, Manhattan: One ttrnn, three times 
jii weidc, general instruction. 

Kmn’imhu^ v,-~.Ber<ia College, Berv^a: Gemiral iustruciion. 

Ogden Colhig'e, Biovling GrtH.>n: Just introduced, 

l*vobahly also at the Agricultural and Met5hHni<*al College of Kentucky, 
Tjexingtou. 

M'aink, — Tiu^ Unlv<‘rsil y of Maine, Orono: With horticulture and T>otany only. 

MAitvi.AND.-— Ma.ryland Agricultural College, Oollegti Park: Only iuciden tally. 

Massai 'nusiiJTTs.— Mas.sachusetts Agricultural College, Amlierst*: With hortitrul- 
imo. 

Harvard University, Cambridge: Arbrni culture taught. 

M!iomuAN. — Michigan Agi.i(*.ult.ural Oollog{^ Agricultural (h:>lh>g(u One tiunn, three 
times a week, and daily lectures during half of anotlier terin; gtmeral instruc- 
tion. 

State University, Ann Arbor: Some instruction. 

State Nianial School, Ypsilauti: Sonus instruction. 

Minnesota,— Colhsge of Agricultims of the. tTnivcvHity of Mintu‘sota, >St. Anthony 
Park, St. Paul: Four times a week for two terms. (Jom’sts 1, lectures cover- 
ing getusral princ-iplcss and Minnesota (ionditions. Coursvi 2, lectures mid fiedd 
work; pnictie.al conditions. 
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— Mississippi Agriciiltural and Mechanical Celle, i^e, A^^Ti(?nlttiral Col- 
lege: Tonclied on in botany. 

Missouri.— College ot‘ Agriculture and Mf>e.lianic Arts of the University of Mis- 
souri, Columbia: One semester, two hours a week; gxuioral instruction. 

Montana, — The Montana Colh^^-e of Agriculture and Aleclianic Arts, Boistnuan: 
Lectures and field work, with agriculture. 

Nkbraska,— Tli(^ Iiidustrial Oolh‘g<.‘ of the University of Nebraska, Lin<vdn: < )iie 
semester, twice a, week; general instructif»n, including dendrology. 

Nkv ADA.— S chool of Agricuilure of the Ncvadii. State University, Ileiio: One 
year, three hours a we.t^k; with horticulturt^ 

New Ha:\ifshiee, — New Haiupshiro OoUege of Aginculturo aiid the Mcuduinic 
Arts, Diirliaiu: Two terms, twenty exercises eJicli; general instruction. 

New Y'oek, — Ne\y York State College of Forestry at Cornell University, Ithaca: 
Four years’ course; practical instruction afforde(.l by a demonstrath.uj area of 
80 ,000* acres of State forest. 

North Carolina.— Biltmore School of Forestry, Biltinore: One-year ermrse, 
coiut)rising practical work in the forest, theoretical instructiem, and forest 
research. No botany or other anxiliary sciences. 

The North Carolina College of Agriculture and Mt^diaiiic Arts, West 
Raleigh: One term, one hour a we^ek; rectures only. 

North Carolina State University, Ohai>el Hill: Slit^rt course of lecturt^s on 
forest conditions and need of numagcmoiit. 

North Dakota.— North Dakota Agricultural Colh^gc, Agricultural (k>l](^ge; Four 
weeks, five hours a week; confined chieiiy to forest iniluenctes on climah' and 
soil conditions. 

Ohio. — O hio State University, Columbus: One tiUTii, twice a week; gemtral insti'uc- 
tion. 

Oklahoma. — Oklahoma Agricultural and Mechanical College. Stilhva.ter: One 
term in connection with horticulture; general instruction, including demon- 
stration on experiment station farm. 

Oregon. — Oregon State Agricultural College, Corvallis: One term; opiional in 
botany course. 

Pennsylvania. — University of Pennsylvania, Philadelphia; Oeneral course. 

The Pennsylvania State College, State College; One term; lectures on gen- 
eral principles. Other schools. 

Rhode Island.— Rhode Island College of Agriculture and Mechanic Arts, Kings- 
ton: One term, three times a week; elective in horticulture course. 

South Dakota. — South Dakota Agricultural College, Brookings: Three to four 
hours a week; general instruction and field wonc. 

Tennessee. — University of the South, Sewanee: General course, 

Texas.— State Agricultural and Mechanical College of Texas, College Statitui; 
Ten weeks, twice a week; general instruction. 

Vermont. — University of Vermont and State Agricultural Colleges Burlington: 
One half year, two hours a week; general iustrnction with some field work. 

Washington. — Washington Agricultural College and Scliool of St^i<‘iice, i:*nllin;i n; 
One semester; attention chiefiy devoted to plantatioxis, with, consi<l(‘r:i])le 
field work. 

University of Washington, Seattle: Some inwlruciion. 

West Virginia.— W est Virginia University, Morgantown; Tw<.‘lve wr‘(‘ks. tive 

' times a week; lectures on general prineii^les. 

Wisconsin, — College of Agriculture of the University of Wisconsin, Madistni; 
One year, twice a week; general in.strnctir>n. 

Wyoming. — College of Agricultiu’e of the University of Wyoming, Laraiuifn 
With horticulture. 


OPPICBRS OP HORTICULTURAL AND KINDRED SOCIETIES. 

AMERICAN ASSOCIATION OF NURSERYMEN, lilOt). 

President, W, J. Peters, Troy, Ohio; vice-president, E. Albertson, Bridgiiport, 
Ind.; secretary, George 0. Seager, Rochester, N, Y.; treasurer, 0, Ij. YatcH, 
Rochester, N. Y. 

AMERICAN CARNATION SOCIETY, 1000. 

President, William P. Craig, Philadelphia, Pa.; vice-presithm t, William F. Kast- 
mgs, Buffalo, N, Y.; secretary, Albert M. Herr, Lancaster, Pa.; treaHiircr, Frerl 
Bonier, jr., Lafayette, Ind. 
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AMERICAN CRANBERRY CIROWERS’ ASSOCIATION, 1000. 

President, E. H. Diirell, V/oodbiiry, N. J.: first vice-president, Joshua S. Wills, 
Medford, N. J.; second vice-president, C. L. Holman, Toms River, N, J.; secretary 
and treasurer, A. J. Rider, Trenton, N. J. 

AlMEI^ICAN POMOLOCaCAL SOOIRTV, l.Sl)0--1000. 

President, C. L. Watrons, Des Moines, Iowa; vice-president, Thomas Meehan, 
Germantown, Pa.; secretary, William A. Taylor, Od Q street NE., Waslhng’ton, 
D. 0.; treasurer, L. R. Taft, Ajjricultural College, Michigan. 

AMERICAN ROSE SOCIETY, lOOO. 

President, Benjamin Dorrance, DoiTancetowii, Pa.; treasurer, Jolm N. May, 
Summit, N. J.; secretary, Leonard Barron, IBd Liberty street, New York, N. Y. 

CIDEl^ AND CUDER-VINEOAR ASSOCIATION OIP THIC NORTHW'EST, li)00. 

President, F. 0. Johnson, Kish waukee, 111.: first vice-president, G. W. Hilliard, 
Briglitou, 111.; s(m:iou< 1 vice-president, George Koightley, Clarksville, Mo.; secretary 
and treasurer, George Miltonbergcr, No. North Second street, St. Louis, M.), 


T*; ASTERN nurserymen's ASSOCIATION, IPOO. 

Presidwjt, W. C. Barry, Rochester, N. Y.; vice-president, R. G. Chase, Gem^va,, 
N. Y.; secretary and treasurer, William Pitkin, Rochester, N. Y. 

MISSOURI VALLEY HORTI CULTURAL SOCIETY, 11)00. 

President, Homer Reed, Tenth and Broadway, Kansas City, IMo.; viee-presidtmt, 
Edwin Taylor, Edwardsvillo, Kans.; secretary, A. Chandler, Argentine, Kaiis.; 
treasurer, G. F. Espenlaub, Bosedale, Kans. 

NORTHWEST FRUIT CHiOWERS' ASSOCIATION, lUOO. 

President, Dr. N. G. Blalock, Wallawalla, Wash.; vice-presidents, L. A, Porter, 
Lewiston, Idaho; E. L. Smith, Hood River, Greg.; Frank L. Wheeler, North 
Yakima, Wasli.; E. Hutcheson, Landers, B. C.; secretary, H. E. Dosch, Portland, 
Oeg,: treasurer, W. S. OlTuer, Wallawalla, Wash. 

PENINSULA HORTICULTURAL SOCIETY, 11)00. 

President, Joseph E. Carter, Smyrna, Del.: vice-president, Gidando Iljirrison, 
Berlin, Md.; socretavy-troasnrin*, Wesley WebW, Dover, Del. 


SOCUKTV OF AMERICAN FLORISTS AND ORNAMENTAL IIOitTICJULTURISTS, IDOO. 

President, Edmunu M. Wood, Natick, Mass.; vic(!-]>re.sidoiit, F, R. Pierson,, 
Tarry town, N. Y.; secretary, William J. Stewart, Boston, Mauss.; fcrei^urer, H. B. 
Beatty, Oil City, Pa. 

WESTERN ASSOCIATION OF WHOLESALE NURSERYMt?.N, 11)00. 

Prosidtmt, A. L. Brooke, North Topeka, Kans.; vi(.M>-]n,’e.sident, R, II, Bhdr,, 
Kansas City, Mo.; secretary and treasurer, U, B, Pearsall, Leaven worth, Kens. 

STATE SOCIETIEH. 

Arkansas State Horticnltural Society, 1000.-— Prc'sident S. H. Nowlin, Littk^ 
Rock; vice-presidcmt, W, J. Patton, Springdale; secreta^y^ W. K. Tipton, Little 
E(,K;k; treasurer, Josexdi Vestal, Littl<‘, Rock. 

California State Fhiral Society, 1900. — President, Emory E. Smith, Palo Alto; 
secretary, Mrs. H. ;P. Tricrou, Ban Francisco. 

Pomological Society of California, 1901). — President, Abbot Kinnr^y, Ijob Angeles? 
vice-president, D. Edson Smith, Santa Ana; stjcretarry and treasurer, G. H. A. 
Goodwin, Los Angeles. 

Colorailo State Horticultural Society, 1990, — Presidvmt., W, S, (loburn, Hotch* 
kiss; secretary, W. B. Osborn, Denver. 

1 A 00 .iri 
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Coiiiiecticnt Poniologieal Societ5% lOOO.—Pi’esiclent J. H. Merrimaii , New Britain; 
vice-pr evident, G. S. Butler, Cromwell; secretary, H. C. G. Miles, ‘Milford; treas- 
urer, R. A. Mooi'e, Kensington. 

Florida State Horticultural Society, 1000. — Pi:esiclent, G. L. Ta])er, Glen St. 
Marv; secretary, Steplien Powers, Jacksonrille; treasurer, W. S. Hart, Hawlis 
Par£. 

Georgia State Hortieultiiral Society, 1000.— President, P. J. Berckmans, Augusta; 
vice-president, Fii'st district. G. M. Ryals, Savannah; secretary, G. H. Miller, 
Rome: treasurer, Louis A. Berckmans, Augusta. 

Idaho State Horticultural Society, 1900. — President, Charles P. Hartley, Cald- 
well: vice-president, Robert Schleicher, Lewiston; secretary, Robert Milliben, 
Nampa: treasurer, G. T. Hainill, Nampa. 

Illinois State Horticultural Society, 1900.— President, Henry AI. Dunlap, Savoy: 
vice-president, H. A. Aldrich, Neoga; secretary, L. R. Bryant, Princeton: treas- 
urer, J. W. Stanton, Richview. 

Indiana Horticultural Society, 1900. — President, C, M. Hobbs, Bridgeport; sec- 
retary, Janies Troop. Lafayette; treasurer, Sylvester Johnson, Irvington. 

lovv^a State Hortioultural Society, 1900. — Pre>sident, Charles F. Gardner, Osage: 
vice-president, M. J. Wragg, Waukee; secretary, Wesley Greene, Des Moines; 
treasurer, W. M. Bomberger, Harlan. 

Kansas State Horticultural Society, 1900.— President, Fred Wellhouse, Topeka; 
vice-president, J. W. Robison, Eldorado; secretary, William H. Barnes, Topeka; 
treasurer, Frank Holsinger, Rosedale; entomologist . Perry J. Parrott, Manhattan. 

Kentucky State Horticultural Society, 1900.— President, M. F. Johnson, Fern 
Creek; secretary, J. C. Hawes, Feiii Creek. 

Maine State Pomological Society, 190"0.— President, W. M. Munson, Orono; 
first vice-president, S. H. Dawes, Harrison ; second vice-president, D. P. True, 
Leeds Center: secretary-treasurer, Charles S. Pope, Manchester. 

Maryland State Horticultural Society, 1900.— President, James S. Harris. Cole- 
man; vice-president, J. P, Blessing, Brownsville; secretary and treasurer, W. G. 
Johnson, College Park. \ , 

Massachusetts Fruit Growers’ Association, 1900.— President, George Cruick- 
shanks, Fitchburg; ^dce-president, H. O. Mead, Lunenburg; secretary; B. T. 
Maynard, Amherst; treasurer, Ethan Brooke, West Springfield. 

Massachusetts Horticultural Society, 1900.— President, Francis H. Appleton, 
Boston; vice-president, Charles H. B. Breck, Boston; secretary, Robert Manning, 
101 Tremont street, Boston; treasurer, Charles E. Richardson, 101 Tremont street, 
Boston. 

Michigan State Horticultural Society, 1900.— President, C. J. Monroe, South 
Haven; vice-president, R. D. Graham, Grand Rapids; secretary, C, E. Bassett, 
Fennville; treasurer, Asa W. Slayton, Grand Rapids. 

Minnesota State Horticultural Society, 1900.— Pi*esident, W. W. Penclergast, 
Hutchison; vice-president, F. W. Kimball, Austin: secretary, A. W. Latham, 2(17 
Kasota Block, Minneapolis; treasurer, H. M. Lyman, Excelsior. 

Missouri State Horticultural Society, 1900.— Pi-esident, N. F. Murray. Oregon; 
vice-president, B. A. Robnett, Columoia; secretary, L. A. Goodman, Westport; 
treasurer, A. Nelson, Lebanon. 

Montana State Horticultural Society, 1900.— President, S. M. Emery, Bt.^zenuui: 
secretary and treasure!*, 0. H. Edwards, Missoula. 

Nebraska State Horticultural Society, 1900.— President, George A. Marshall, 
Arlington; vice-president, J. H. Hadkinson, Onialui; secretary, 0. H. Barnard, 
Table Rock; treasui’er, Peter Youngers, jr., Geneva. 

New Hampshire Horticultural Society, 1900.— President, C. C. Shaw. Milford; 
vice-president, J. W. Farr, Littleton: secretarj^ W. D. Baker, Quinev; treasurer, 
T. E. Hunt, Lakeport. ■ -» . 

New Jersey State Horticultural Society, 1900.— President, Henry E. Hale^ 
Princeton; vice-president, William H. Reed, Tennent; secretary, Henry I. Budd, 
Mount Holly; treasurer, Charles L. Jones, Newark. 

New Mexico Horticultural Society, 1900.— President, L. Bradford Prince, Santa 
Fe; vice-president. W. S. HaiToun, Santa Fe; secretary, Jose D. Sena, Santa Fe; 
treasurer, Soloman Spiegelberg. Santa Fe, 

North Carolina State Horticultural Society, 1900. — President, J. Van. Lindley, 
Pomona; vice-president, W. F. Massey, Raleigh; secretary and treasurer, Thomas 
L. Brown, Greensboro. 

Ohio State Horticultural Society, 1900.— President, E. H, Cushman, Euclid; 
vice-president, W, N. Scarfif, New Carlisle; secretary, W, W, Farnsworth, Water- 
ville; treasurer^ N. Ohmer, Dayton. 
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Oregon State Horticultural Society, 1000. — President, Dr. J. R. Cardwell, Port- 
land; first vice-iu*esident, William G-alloway, Oregon City; second rice-president, 
H. M. Williamson, Portland; secretary and treasurer, E. R, Lake, Corvallis. 

Pennsylvania State Horticultural Association, 1900. — Pi’esident, Howard A. 
Chase, 14S0 South Penn Square, Philadelphia; vice-president, Daniel D. Herr, 
Lancaster; M. C.Dunlevy, Carnegie; recording secretary, E. B. Engle, Waynes- 
boro; correspoiidiiig secretary, W. T. Brinton, Christiana; treasurer, Biurmel 
C. Moon, Morrisville. 

Pennsylvania Horticultural Society, 1900.— President, James M. Rhodes, Third 
and Cheknut streets, Philadelphia; vice-president, Robert Craig, Forty-ninth and 
Market streets, Philadelphia; secretary, David Rust, Hoi*ticultiiral Hall, Phila- 
delphia; treasurer, Sidney W. Keith, Land Title Building, Philadelphia. 

Rhode Island Horticultural Society, 1900.— President, J. E. C. Parnliam, Provi- 
dence: vice-presidents, R. H. I. G-oddai*d, Pro’S'ideiice, Royal C. Taft, Providence, 
Jrisei^li D. Fitts, Providence; secretary and treasurer, Charles W, Smith, 01 
Westminster street, Providence. 

South Dakota State Horticultural Society, 1900.— President, H. C. Warner, 
Forestburg; vice-president, L. R. Aldeiinan, Hurley: secretary, N. E. Hansen, 
BrooMngs; treasurer, Gr. H. Whiting, Yankton. 

Texas State Horticultural Society, 1900. — President, F. T. Ramsey, Austin; 
rtce-x3residents, P. I. Burch, Rocki)ort, S.D. Thompson, Bowie; secretary, Samuel 
H. Dixon, Pauli; treasurer, D. O. Lively, Fort Worth. 

Vermont Horticultural Society, 1900.— President, T. L. Kinney, South Hero; 
secretary and treasurer, F. A. Waugh, Burlington. 

Virginia State Horticultural Society, 1900. — President, Samuel B. Woods, 
Charlottesville; vice-president, A. F. Mosby, Richmond; recording secretary, 
George E. Murrell, Fontella; corresponding secretary and treasurer, Walter 
Whately, Crozet. 

West Virginia State Horticultural Society, 1900.— President, R. C. Burkhart, 
Iilartinsburg; vice-president, J. H. Crawford, Organ Cave; ' secretary L. C. 
Corbett, Morgantovm. 

Wisconsm State Horticultural Society, 1900.— President, Franklin Johnson, 
Baraboo; \ice-president, T. E. Loope, Eureka; secretary, J. L. Herbst, Sparta; 
treasurer, R. J. Coe, Fort Atkinson. 

WisceAsin State Cranberry Gi*owers’ Association, 1900. — President, Charles 
Briers, Grand Raihds; vice-president, S. M. Whittlesey, Cranmoor; secretary, 
W. H. Fitch, Cranmoor; treasurer, Melvin Potter, Ceiitralia. 

OFFICERS AND MEMBERS OF STATE BOARDS OF HORTICULTURE. 

Calif ornia State Board of Horticulture, 1900. — President, Ellwood Cooper, Santa 
Barbara; vice-x)resldent, Frank H. Buck, Vacaville; secretary and chief horticul- 
tural ofacer, B, M. Lelong, Sacramento; treasurer, William B. Gester, Newcastle; 
auditor, R. D. Stephens, Sacramento; quarantine officer and entomologist, 
Alexander Craw, Sacramento; clerk, E. F. Hallahaii, Sacramento; district com- 
missioners, Thomas A. Rice, H, Weiustock, Benjamin M. Maddox, A. Block, 
W. T. Hotchkiss. 

Indiana State Board of Horticulture, 1900.— President, C. M. Hobbs, Bridgeport; 
vice-presidents, Mrs. W. W. Stevens, George P. Campbell, Amos Garretson, J. 
C. Grossman; secretary, J. Troop, Lafayette; treasurer, Sylvester Jolmson, 
Irvington; executive committee, E. Y, Teas, L. B. Ouster, J. C. Stevens. 

Montana State Board of Horticulture, 1900.— President, I. D. O’Donnell, BilEngs;' 
secretary, C. H. Edwards, Missoula; district committeemen, S. M. Emery, W. H. 
Caini:)bell, D. E. Bandniaiin, J, H. Edwards; Governor R, B. Smith, ex officio, 
Helena. 

Oregon State Board of Horticulture, 1900. — President, H. B. Miller; secretary, 
Henry E. Doscli; treasurer, Lloyd T. Reynolds; commissioners, Wilbur K. 
Newell, Lloyd T. Reynolds, A. H. Carson, Emile Schanno, and Judd Geer, 

Utah State Board of Horticulture, 1900.— President, Thomas Judd; vice-presi- 
dent, H. E. Carey; secretary, J, A. Wright, Ogden. 

LOCAL HORTICULTURAL SOCIETIES. 

Horticultural Society of Central Illinois, 1900,— President, H. Augustine, Nor- 
mal; vice-president, G."J. Foster, Bloomington; secretary, J. G. Blair, Champaign. 

Horticultural Society of Northern Illinois, 1900.— President, J. L. Hartwell, 
Dixon; vice-president, 0. W. Barnard, Manteno; secretary, A. W. Bryant, Prince- 
ton; treasurer, L. Woodard, Marengo. 
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Horticultural Society of Soutliern Illinois, 1900.— President, J. W. Stanton, 
Ftichview: vice-president, L. M. Beal, Mount Vernon; secretary and treasurer, 
E. Ct. Mendenliall, Kinmundy. 

Northeastern Iowa Horticultural Society, 1000.— President, Charles F. Gardner, 
Osage: vice-president, Elmer Reeves, Waverly; secretary, Charles H. True.Edge- 
worrd: treasurer, G. A . Ivins, Iowa Falls. 

Northwestern Iowa Horticultural Society, 1000. — President, P. F. Kinne, Storm 
Lake: vice-president, J. 0. Winsett, Fostoria; treasurer, Ben Slioultz, Correction- 
ville; secretary, W.B, Chapman, Washta. 

Southeastern Iowa Horticultural Society, 1900.— President, W. S. Fultz, Mus- 
catine; vice-prevSident, \y.T. Richey, Albia; secretary, C.W. Burton, Cedar Rai)- 
ids: treasurei’, F. R. Harrington, ^ork Center. 

Southwestern Iowa Horticultural Society, 1900. — President, J. P. Jackson, 
Glenwood; vice-president, Silas Wilson, Atlantic; secretary, W. M. Bomherger, 
Harlan; treasurer, I. M. Needles, Atlantic. 

Horticultural Association of Western Maryland, 1900.— President, Charles C. 
Biggs. Sharpsburg; vice-president, Caleb Long, Downsville; secretary and treas- 
urer, Arthur L. Towson, Sniitlisbnrg. 

Cape Cod Cranberry Growers’ Association, 1900. — President, Emnliis Small, 
Harwich Port, Mass.; vice-president, Luther Hall, Dennis, Mass.; secretary 
and treasurer, Franklin Crocker, Hyannis. 

West Michigan Horticultural Society, 1900.— President, R. M. Kellogg, Three 
Rivers; secretary, C. A, French, Grand Rapids; treasurer, A. Hamilton, Bangor. 

Southern Minnesota Horticultural Society, 1900. — President, J. 0. Hawkins, 
Austin; vice-x)residents, O, L. Gregg, Austin, and 0. W. Moore, Spring Valley; 
secretary and treasurer, Robert Parkliill, Chatfield. 

C^entral Missouri Horticultural Association, 1900.— President, D. F. Nixon, Har- 
riston; vice-president, D. Edwards, Booaville; secretary, C. 0. Bell, Boonville: 
treasurer, Vv^’. A. Smiley, Boonville. 

South Missouri Horticultural Association, 1900.— President. D. J. Nichols, West 
Plains; secretary and treasurer, J. T. Snodgrass, West Plains. 

Eastern New York Horticultural Society, 1900.— President, James Wood, Mount 
Kisco; vice-president, W. F. Taber, Poughkeepsie; secretary and treasurer, Edwin 
C. Powell, Ghent. ' 

Western New York Horticultural Society, 1900.— President, W. 0, Barry, 
Rochester; vice-presidents, S.D. Willard, Geneva; J. S. Woodward, Lockport; 
Albert Wood, Carlton Station; T. B. Wilson, Halls Corners; secretary, John 
Hall. Rochester. 

West Tennessee Horticultural Institute, 1900. — President, J. W. Rosainan, 
Gadsden; vice-president, L. C. James, Gibson; secretary and treasurer, J. D. John- 
son, Henderson. 

East Tennessee Horticultural Society.— President, E. F. Wetrnore. Ogden; sec- 
retary and treasurer, H. Lightfoot, Chattanooga. 

NATIONAL, SECTIONAL, AND STATE BEE KEEPERS’ ASSOCIATIONS. 

UNITED STATES. 

National Bee Keepers’ Association.— President, E. R. Root, Medina, Ohio; secre- 
tary, A. B. Mason, Toledo, Ohio; general manager and treasurer, Eugene Secor, 

, Forest City, Iowa. 

CALIFORNIA. 

California Bee Keepers* Exchange.— Secretary, J. H. Martin, Riverside, Cal. 
California State Bee Keepers’ Association. — President, R. Willdn, Ventnra, Cal.: 
secretary, J. F. McIntyre, Sespe, Cal, 

Central California Bee Keepers’ Association.— Secretary, F, E. Brown, San 
Francisco. 

COLORADO. 

Colorado State Bee Keepers’ Association.— President, R. C. Aildn, Loveland, 
Colo.; secretary, Frank Rauchfuss, Denver, Colo. 

CONNECTICUT. 

Connecticut Bee Keepers’ Association.— Secretary. Mrs. W. C, Riley, Water- 
bary , Conn. 
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ILLINOIS. 

Illinois State Bee Keepers' Association.— President, C. C. Miller, Marengo, lU.; 
secretary, James A. Stone, Bradfordton, 111. 

Kortherii Illinois Bee Keepers’ Association.— Secretary, B. Kennedy. Kew 
Milford, 111. 

INDIANA. 


Indiana State Bee Keepers’ Association.— President, E. S. Pope, Indianapolis, 
Ind.; secretary, W. S. Ponder, Indianapolis, Ind. 

IOWA. 


Eastern Iowa Bee Keepers’ Association.— Secretary, W. A. Hay, Anamosa, 
Iowa. 


KANSAS. 


Sontiieastern Kansas Bee Keepers’ Association. — President, J. P. Ralston, Union- 
town, Kans.; secretary. J. C. Balcli, Bronson, Kans. 


MICHIGAN. 


Michigan State Bee Keepers’ Association.— President, George E. Hilton, Fre- 
mont, Micli.; secretary, William G. Yoorheis, South Frankfort, Mich. 


MINNESOTA. 

Minnesota Bee Keepers' Association.— President, J. P. West, Hastings, Minn.; 
secretary, L. D. Leonard, Minneapolis, Minn. 

Southern Minnesota Bee Keexiers’ Association.— President. E. B. Hutlinan, 
Homer, Minn. 

NEBRASKA. 

Nebraska Bee Keepers' Association, — President, E. Whitcomb, Friend, Nebr.; 
secretary, L, D. Stilson, York, Nebr. 

NEW YORK. 

New York state Association of Bee Keepers’ Societies. — President, W. F. Marks, 
Chapin ville, N. Y.; secretary-treasurer. C, B. Howard, Romulus, N. Y. 

New York State Bee Keepers’ Association. — President, I. L. Scofield, Chenango 
Bridge, N, Y.; secretary, J, H. Knickerbocker, Pleasant Valley, N, Y. 

OHIO-PENNSYLYANIA. 

Northeastern Ohio and Northwestern Pennsylvania Bee Keepers' Association. — 
Secretary, Ed Jolley, Franklin, Pa. 


TENNESSEE. 

Southern East Tennessee Bee Keepers’ Association.— President, M. T. Fonts, 
Parksvilie, Tenn.; secretary, W. J. Copeland, Petzerton, Tenn. 

TEXAS. 

Central Texas Bee Keepers* Association.— President, E. Y. Terral, Cameron, 
Tex.; secretary, E. R. Jones, Milano, Tex. 

South Texas Bee Keepers’ Association.— President, M. M. Faust, Floresville, 
Tex.; secretary, G. W. Huffstedler, Beeville, Tex. 

Texas State Bee Keepers’ Association. — ^President, W. R. Graham, Gx’eenville, 
Tex.; secretary and treasurer, J, N. Hunter, Leonard, Tex. 

UTAH. 

Utah Bee Keepers’ Association.— President, E. S. Lovesy, Salt Lake City, Utah; 
secretary and treasurer, J, B. Fagg, Mill Creek, Utah. 
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VEIIIhOXT. 

Vermont Beo Keepers' Association. — Secretary, ]M. F. Crain, West Brook- 
field, 




WaslniiL'ton State Bee Keexiers' Association. — Secretary. L. B. Freeman, Korlli 
Yaldina, 'SVasli. 

yv'ISCO^*sI^^ 


Sontliwestern Wisconsin Bee Keepers’ Association. — President, K. E. France, 
Platteville, Wis.: secretary, F. L. Murray, Calamine, Wds. 

■Wisconsin State Bee Keepers' dissociation. — Secretary, Miss Ada Pickard, 
EicMand Center. 


STATE OFFICIALS CONCERNED WITH THE PROTECTION OF BIRDS 

AND GAME.i 


CALIFORNIA. 

Bocuxl of flish coin misBionersr 

President, Alexander T. Vogelsang. Mills Building. San Francisco : Charles B. 
Gould, Oakland: H. W. Keller, Santa Monica; chief dei3nty, John P. Babcock, 
San Francisco. 


COLOllADO. 


Bepartmenf of game and fish. 

Commissioner, Thos. H. Johnson, 35 Capitol Building, Denver; chief Trardens, 
first district, Frank Penn, Denver; second district, James Lyttle, Meeker; tliird 
district, W. A. Lee, Glenwood Springs; fourth district, B. F, Jay, Grand Junc- 
tion; fifth district, E. H. Norton, Montrose. 

CONNECTICUT. 


Commission of fisheries and game. 

President, George T. Mathewson, Thonipsonville; secretary, Alden Solmans, 
South Noi'walk. 


ILLINOIS. 

State ga me comm isslon er. 

Henry W. Loveday, Springfield; suhoffice, 816 Schiller Building, Chicago, 

INDIANA. 

Commissioner of fisheries and game, 

Z. T. Ssveeney, Columbus. 

lOVTA. 

Fish and game icarden. 

George E. Delavan, Estherville. 

MAINE. 

Com missioners of inland fisheries and gam e. 

Chairman, L. T. Carleton, Augusta; Henry O. Stanley, Dixfield; Charles E. 
Oak, Caribou. 


i CoiTected to April 1, 1900. ^ Has jurisdiction over matters relating to game. 
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HARYLAXD. 


Game tearden. 

Eobert H. Gilbert, Calvert and Lombard streets, Baltimore. 


3IASSACHUSETTS. 

Commissioners of fisheries and game. 

Chairman, Josexih W. Collins, Boston; secretary, Edward A. Brackett, Win- 
chester; Elisha D. Bnliingtoii, Worcester. 

MICHIGAN. 

Game and fish irarden dexmrtment. 

Warden, Grant M. Morse, Portland; (diief deputy, Charles E. Brew.ster, 
Pin’tland. 


MINNESOTA. 

Fish and game c&mmwsw'nars. 

President, A. T. Williams, Minneapolis; vice-president, Jacob Danz 2d, Bt. 
Paul; secretary, W. W. Ward, Fairmont; treasurer, A. L. Cramb, St. Cloud; 
executive agent, John Beutner, Pi’octorknott. 

MISSOTOI. 

Game and fish warden, 

A. J. D. Burford, Burfordville. 

MONTANA. 

Board of game and fish comm issioners. 

Chairman, Prof. M. J. Elrod, Missoula; secretary, R. A. Waagner, Bozeman; 
State warden, H. Percy Kennett, Victor. 

NEW HAMPSHIRE, 

Fish ami game commission. 

Chairman, N. Wentworth, Hudson Center; financial agent, W, H. Shurtleff, 
Lancaster; secretary, F. L. Hughes, Ashland. 

NEW JERSEY. 

Fish and game com7ni8aioners. 

President and treasurei’, Howard P. Fi’otliingham, Mount Arlington; William 
A. Halsey, Kewark; Benj. P. Morris, Long Branch; J. Frank Bndd, Biudiiigton 
City; fish and game protector, George Riley, 190 Broad street, Kewark. 

NEW YORK. 

Commissioners offisherks^ game, and forests. 

President, W. Austin Wadsworth, Liviiigston County; Percy Lansdowne, 
Bufialo, Erie County; Delos H. Mackey, Delaware County; B. "Frank Wood. 
Queens County; De Witt C. Middleton, Watertown, Jefierson County; chief 
protector, J. Warren Pond, Albany. 

NORTH l>AKOTA. 

Game warden. 

Geo. E. Bowers, Fargo. 
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OHIO. 

Commissioners of fish and game. 

President. George Falloon, Athens; J. C. Burnett, Sabina; Albert Brewer, Tiffin; 
James W. Owens, ^Newark; A. J. Hazlett, Bucyrus; secretary and chief warden, 
L. H. Bentinger, Athens. 

OREGON. 

Game tvarden. 

L. P. Quixnby, Portland. 

PENNSYLVANIA. 

Board of game comviissioners. 

President, William M. Kennedy. Allegheny City; C. K. Sober, Lewisbnrg; 
James H. Worden, Harrisburg: E. B. Westfall, Williamsport; Dr. Charles B. 
Penrose, Philadelphia; I. A. Stearns, Wilkesbarre; secretary, Dr. Joseph Kalbfns, 
Harrisburg. 

RHODE ISLAND. 

Commissioners of birds. 

Chairman, F. H., Peckham, jr.. Providence County; E. B. Lewis, Washington 
County; WHlliam H. Thayer, Biistol County; A. O'D. Taylor, Newport County; 
secretary, Thomas Penney, Kent County. 

rXAH. 

Fish and game warden, 

John Sharp, Salt Lake City. 

VERMONT. 

Fish and game commissioners, 

John W". Titcomb, St. Jolinsbnry; Horace W. Bailey, Newbury. 

WASHINGTON. 

. Fish commissioner and game warden, 

A. C. Little. 210-31*3 Berlin Building, Tacoma. 

WISCONSIN. 

Fish and game warden 
James T. Ellarson, Madison. 

WYOMING. 

Game warden, 

xAlbert Nelson, Jackson. 

MANITOBA. 

Game guardian, 

W. M, Ingram, YTinnipeg. 

NEW BRUNSWICK, 

Crotvn land department,^ 

Sun’eyor-general, A. T. Dunn, Fredericton; chief game commissioner, L. B. 
Knight,St. John; commissioner of fisheries, D. G. Smith, Chatham. 

’ Has jurisdiction over matters relating to protection of game. 
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NEWFOUNDLAND. 

Dexmriraerd of marine and fisheries^ 

Deputy minister. E. C. Watson, St. Johns; secretary, M. Harvey, St. Johns. 

NOVA SCOTIA. 

Xoiri Scotia Game and Inland Fishery Protection Society, 

President, Col.Clerke; vice-presidents, H. K. Wallace, L. G. Power; secretary, 
Geo. Piers, Halifax; treasurer, H. H. Wallace; chief game commissioner, C. S. 
Harrington; commissioners, A. O. Pritchard, New Glasgow, Donald Ross, Mar- 
garee. Cape Breton Island: W. S. Crooker, Queens County; Albert Bigney, Cum- 
berland. 


ONTARIO. 

Game commission. 

Chairman, Dr. G. A. MacCallum, Dnnnville; James Dickson, Fenelon Falls; 
W. G. Parrish, Athens: W. B. Wells, Chatham; H. S. Osier, Toronto; chief 
game warden, E. Tinsley. Parliament Building, Toronto. 

QUEBEC. 

Department of lands, forests, and fisheries — Fisheries and game branch. 

Commissioner, S. N, Parent; assistant commissioner, E. E. Paine; superin- 
tendent, L. Z. Joncas; general inspector and assistant superintendent, H. de Puy- 
jalon, Quebec; provincial game keepers, N. E. Cormier, Aylmer East; Joseph 
Rieiideau, Montreal. 


NATIONAL ORGANIZATIONS FOR PROTECTION OP BIRDS AND 

GAME. 

AMERICAN ORNITHOLOGISTS' UNION— COMMITTEE ON PROTECTION OF NORTH 

AMERICAN BIRDS. 

Chairman, Witnier Stone, Academy Natural Sciences, Philadelphia, Pa.: E. H. 
Forbush, Malden, Mass.; William Dutcher, 5.35 Manhattan avenue. New York, 
N, Y.; Mrs. Olive Thorne Miller, 028 Hancock street, Brooklyn. N. Y.; Mrs. 
Edward Robins, 114 South Twenty-first street, Philadelphia, Pa.; Mrs. Florence 
Merriam Bailey, Washington, D. C.; T. S. Palmer, Department of Agriculture, 
Washington, D. C.; Ruthven Deane, 24 Michigan avenue, Chicago, III.; O. Wld- 
mann. Old Orchard, Mo.; Mrs. E. Irene Rood, Port Worth, Tex.; Leverett M. 
Loomis, California Academjr of Sciences, San Francisco, Cal,; A. W. Anthony, 
Taylorsville, Cal.; Mrs, Louise McGowen Stephenson, Helena, Ark. 

LEAGUE UF AMERICAN SPORTSMEN, 

President, G. O. Shields, 23 West Twenty-fourth street, New York, N. Y. 
Secretary, Arthur F. Rice, 155 Pennington avenue, Passaic, N. J. 

Treasurer, P. S. Hyatt, National Exchange Bank, 90 West Broadwav, New 
York, N. Y. 

Chief wardens of State divisions: 

California— Dr. David Starr Jordan, Stanford University. 

Colorado— A. Whitehead, 17 Bank Block, Denver, 

Connecticut — Ralph B, Lawton, Biidgeport. 

Illinois— H. W. Loveday, 816 ScMller Building, Chicago. 

Massachusetts— Dr. Heber Bishop, 4 Post-Office square, Bo.ston. 

Michigan— J, Elmer Pratt, Grand Rapids. 

Minnesota— S. A. Smart, St. Paul. 

Montana— Prof. M. J. Elrod, Missoula. 

New Jersey— A. W. Van Saun, Poinpton Plains. 

New York^ — A. E. Pond, 148 Fifth avenue, New York City. 


Has jurisdiction over mattei*s relating to protection of game. 
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Chief ■vrar(lonf=i of State dirisioiis — Continued. 

Oiiio— L. H. Rentin£?er, Athens. 

Oreg(ni— Robert F. Kelly, Box ISS, The Dalles. 

Pennsylvania— 0. F. Emerson, 189 Korth Perry street, Titnsvilie- 
Ut ah— John Sharp. Salt Lahe City. 

Yermont— ^Y. E. Mack, Woodstock. 

Yirginia— Franklin Stearns, IS KortliJElevonth street. Ricdiinoiid, 
Washington— J. S. Staiigrooin, Kew WTiatconi. 

Wisconsin — James T. Drought, Milwaukee. 

Wyoming— Dr. Frank Dunham, Lander. 

NATIONAL GAME, BIRD, AND FISH PROTECTIVE ASSOCIATION. 

President, A. L. Lakey, Kalamazoo, Mich. 

Secretary, C. E. Brewster, G-rand Rapids. Mich. 

Treasurer, J. P. Bamuin, Prairie du Chien, Wis. 

NATIONAL SPOETSHEN'S ASSOCIATION. 


President, Charles Tathanx, New- York, N. Y. 

Secretary-treasurer, J. A. H. Dressel, 280 Broadumy, Yew Y"ork, K. Y. 


NOETH AMERICAN FISH AND GAjIE PEOTECTION ASSOCIATION. 

President, S. Y. Parent, Commissioner Lands, Forest^, and Fisheries, Quebec, 
Joint secretaries, L, Z. Joucas, Quebec; Rene Dupont. Quebec; D. J. Smith. 
Chatham, Y. B. 


STATE ORGANIZATIONS FOR PROTECTION OP BIRDS AND GAME. 

APwKANSAS STATE SPORTSMEN'S ASSOCIATION. 

President, W. A, Leach, Fort Smith. 

Secretary, Paul R. Litzke, Little Rock. 

CONNECTICUT ASSOCIATION OF FARMERS AND SPORTSMEN FOR THE PROTECTION OF 

FISH .VND GAME. 

President and treasurer, Abbott C. Collins, 18 Pi*eston sti*eet, Hartford, 
Secretary, George P. McLean, Simsbury. 

DELAWARE GAME PROTECTIVE ASSOCIATION. 

President, A. B, Poole, Wilmington. 

Secretary and treasurer, I. Y. Mills, Clayton. 

GA:yrE and fish protective association, district of COLiniBIA. 

President, Capt. Robley D. Evans, U. S. Y. 

Secretary, Dr, W. P. Y'ouiig. WjS F street YW., Washington. 

Warden, Maj, Richard Sylvester. Washington. 

ILLINOIS STATE SPORTSMEN'S ASSOCIATION. 

President, E. S. Rice. Chicago. 

Secretary-treasurer, Wm. B. Leffingwell, Room 1524 Masonic Temple, Chicago. 

ILLINOIS FISH AND GAME PROTECTIVE ASSOCIATION. 

President. H. W. Loveday, 816 Schiller Bnilding, Chicago. 

Secretaiy, H. A. Sullivan, Room 912, Ashland Block, Chicago. 

IOWA STATE .DISSOCIATION FOR THE PROTECTION OF FISH AND GAME. 

Pi'esident, W. B. Kibbey, Marshalltown. 

Secretary, L, C, Abbott, Marshallto’svn. 
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KENTUCKY FIELD TRIAL CLUB. 

President, Geo. L. Danfortli, Louisville- 

Sec retary and treasurer, Herman NevrcomB, Louisville. 


KENTUCKY FISH AND CALIE CLUB. 

President, Frank Pragoft’, 422 West Main street, Louisville. 

Secretary, Hamilton G-riswoid, Louisville. 

MARYLAND STATE GAME AND FISH PROTECTIVE ASSOCIATION. 
President, George Dobbin Pemiiman, Baltimore. 

Secretary and treasurer, Frank 0. Kirkwood, 15{)0 Bolton street, Baltimore. 
MASSACHUSETTS CENTRAL C0M3IITTEE FOR THE PROTECTION OF FISH AND GAME. 
Chairman, A, B. F. Kinney, Worcester. 

Secretary and treasurer, Henry H. Kimball, 5 Park square, Boston. 

MASSACHUSETTS FISH AND GAME PROTECTIVE ASSOCIATION. 

President, George W. Wiggin, Tremont Building, Boston, 

Secretary and treasurer, Henry H. Kimball, 5 Park square, Boston. 

ROD AND GUN CLUB OF MASSACHUSETTS. 

President, C. P. Curtis, Boston. 

Secretary and assistant treasurer, W. G. Thairlwall, 45 High street, Boston. 

MICHIGAN STATE GAME AND FISH PROTECTIVE LEAGUE. 

President, A. L. Lakey, Kalamazoo. 

Secretary, C. E. Brewster, Grand Rapids. 

NORTH DAKOTA STATE SPORTSMAN'S ASSOCIATION. 

President, 0, A. Hall, Grand Forks. 

Secretary, E, C. Oarruth, Grand Forks. 

OREGON FISH AND GAME ASSOCIATION. 

President, J. N. Teal, Portland. 

Secretary, A. E. Gebhardt, Portland. 

PENNSYLVANIA STATE SPORTSMEN'S ASSOCIATION. 

President, J. O'H. Denny, Ligonier. 

Secretary, Will K. Park, 34 South Third street, Philadelphia. 

[SOUTH CAROLINA] WESTERN CAROLINA GA3.IE PROTECTION ASSOCIATION. 
President, C. F, Dill, Greenville. 

Secretary and treasurer, Charles F. Schwing, Greenville. 

TEXAS STATE SPORTSMEN'S ASSOCIATION. 

President, B. S. Pillow, Austin. 

Secretary and treasurer, Fred Petmecky, Austin. 

UTAH STATE FISH AND GAME PROTECTIVE ASSOCIATION. 

President, T. J. Aliny, Salt Lake City. 

Secretary, George D. Adler, Salt Lake City. 

[VIRGINIA] EASTERN SHORE GAME PROTECTIVE ASSOCIATION. 

President, J. W. Bowdoin, Bloxom. 

Secretary and treasurer, T. W. Blackstone, Accomac, C. H. 

VIRGINIA FIELD SPORTS ASSOCIATION. 

President, Polk Miller, Richmond. 

Secretary and treasurer, William H. Colquitt, Pdelnnond. 
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FISH AND GAME PROTECTION CLUB, PROVINCE OF QUEBEC. 

President, F. L. Wanklyn, Montreal. 

Secretary, Win. J. Cleglioni, lOT Board of Trade Building, Montreal, 


AUDUBON SOCIETIES. 


(Organized f<.)r the study and XDrotection of birds.) 

California: 

President, Albert K. Smiley, Redlands. 

Secretary, Mrs. George S. Gay, Redlands. 

Connecticut: 

President, Mrs. Mabel Osgood Wright, Fairfield. 

Secretary, Mrs. William Bro\vn Glover, Fairfield, 

Dela^vare: 

President, A. R. S^iaid, 2811 West Eighteenth street, Wilmington. 
Secretary, Mrs. Florence Bayard Hilles, Delaware place, Wilmington. 
District of Columbia: ' • 

President. Gen. George M. Sternberg, U. S. A., Washington. 

Secretary, Mrs. John Dewhurst Patten, 3038 P street, Washington. 

Florida: 

President, Rt. Rev. H. B. Whipple, Faribault, Minn. 

Secretary, Mrs. C. F. Dommerich, Maitland, Fla. 

Illinois; ^ 

President, Ruthven Deane, 80 Michigan avenue, Chicago. 

Secretary, Miss Mary Drummond, Wheaton. 

Indiana: 

President, R.W. McBride. 

Secretary. Amos W. Butler, Statehouse,Indianax)Olis. 

Iowa; 

President, Mrs. James B. Diver, Keokuk, 

Secretary, Mrs. T. L. Wales, Keokuk. 

Schuller [Iowa] Audubon Society: 

President, Mrs. T. J. Andre, Schaller. 

Secretary; Miss J. E. Hainand, Schaller. 

Maryland: 

President, Win. C. A. Hammel, State Normal School, Baltimore. 

Secretary, Miss Anne Weston Whitney, 715 St. Paul street, Baltimore. 

Me i ssa c hu setts : 

Pi*esident, William Brewster. Cambridge. 

Secretary, Miss Harriet E, Richards, Society of Natural History, Boston 
Minnesota: 

President, John W. Taylor, St. Paul. 

Secretary, Mrs. J. P. Elmer, 314 West Third street, St. Paul. 

New Hainp.shire; 

President, Mrs. Arthur E. Clarke. 

Secretary, Mrs. F. W. Batchelder, Manchester. 

New Jersey: 

President, Alexander Gilbert. 

Secretary, Miss Anna Havilaud,53 Sandford avenue, Plainfield. 

New York; 

President, Morris K. Jesup, New York City. 

Sec^tarv. ^liss Emma H. Lockwood, 243 West Seventy-fifth street, New 
Ohio: ^ 


President, William Hubbell Fisher, 13 Wiggins Block, Cincinnati. 

Secretary , Mrs. D, Z. McClelland, 5265 Eastern avenue, Cincinnati. 
Pennsylvania: 

President, Witiner Stone, Academy Natural Sciences, Philadelphia. 
RholTMS’ 114 South Twenty-first street, Philadelphia. 


President, Pi"of . H. C. Bnnipus, Providence, 

Se^etary, Mrs. H. T. Grant, jr., 187 Bowen street. Providence. 
South Carolina: 

President, Miss Christie H. Poppenheim, Charleston. 
Secretary, Miss S, A. Smyth, Legare sti'eet, Charleston. 
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Tennessee: 

President, P. T. Griass, Eipley. 

Secretary, Mrs. G. C. Conner, Eiiiley. 

Texas: 

President, Mrs. J. W. Hertford. 

Secretar 3 ^ Miss Cecile Seixas,2003 Thirty-ninth street, Galveston. 

West Virginia (bi^ancli of Pennsylvania Society): 

President, Witmer Stone, Academy Hatnral Sciences, Philadelphia, Pa. 
Secretary, Elizabeth I. Cummins, 1314 Chaiiline street. Wheeling. 

Wisconsin; . 

President, Edward A. Birge. 

Secretary, Mrs. George W. Peckham, 646 Marshall street, Milwaukee, 

FARMERS’ READING COURSES. 

Farmers’ reading courses constitute one of the most important agents in the 
diixusion of knowledge among farmers and are rapidly growing in popularity. 
The idea of these reading courses is to systematize in a few definite lines the gen- 
eral home reading of the farmer, and to make the knowledge thus acquired a per- 
manent mental endowment fund, to be used in making farm life more attractive 
and more iirofitable. The work is generally conducted on the Chautauqua plan. 
The agency having charge of it (usually the agricultural college) lays out certain 
courses of reading on such subjects as ‘‘soils and crops,” “ feeding and breeding 
of farm animals,” ‘‘dairying,” “fruit cultui'e,” “gardening,” “farm economics,” 
“ dvunestic economy,” and similar topics ; selects sets of books for reading which 
most clearly set forth the principles underlying these subjects ; provides for super- 
intending the work; makes arrangements for supplying prosi)ective readers with 
books, examination papers, etc.; and acts as a sort of Imreati of information. 

The method follo%vect in any i)articular case is sim^fie: A book on a chosen topic 
is sent to a reader, who is asked to read carefully a certain subject. Pnntecl ques- 
tions bearing on this subject are then sent to him and full answers, wuthout 
recourse to the book, requested. 

No expense is attached except for books and a small enrollment fee, seldom 
exceeding for the whole course more than §1 in amount. Sometimes diplomas 
signed by the college authorities are given upon the completion of a course. A 
course usually covers about two years’ reading. Anyone •wishing to take up the 
vrork of the ree«ding course has but to a.pply for membership to the manager of 
the reading coxrrse in his own State, or in another State. Details regarding the 
courses ofiered, books required, enrollment fees, etc., will be sent him. Upon 
subscribing to the rules of the society, he is at once admitted as a member, and 
can begin reading without delay. No entrance examinations are required. 
Courses are provided for women and technical courses for special stTidents. 

The following is a list of States which have organized reading courses and of 
the officials in charge of these courses: 

Connecticut Prof. A. B. Peebles Storrs. 

Michigan ...Prof. Clinton D. Smith Agricultural College. 

New Hampshire Prof. C. W. Burkett Durham. 

New York Prof. L. H. Bailey Ithaca. 

PeniivSylvania _.Prof. George C. Watson. State College. 

South Dakota Mr. S. A. Cochrane Brookings. 

West Virginia Prof. T. C. Atkeson Morgantown. 

FARMERS’ NATIONAL CONGRESS. 

President, Hon. W. D. Hoard, Fort Atkinson, Wis.; secretary, John Stahl, No. 
4323 Langley avenue, Chicago, 111. 


PATRONS OP HUSBANDRY. 

NATIONAL OFFICERS. 

Master, Aaron Jones, South Bend,Tnd.; overseer, O. Gardner, Rockland, Me.; 
lecturer, N. J. Bacheider, Concord, N. H.; treasurer, Mrs. E. S. McDowell, 
Columbus, Ohio; secretary, John Trimble, No. 514 F street NW., Washington, 
D. C.; executive committee, E. B. Norris, Sodus. N. Y,; J. J. Woodman, Paw 
Pav7, Mich.; S. H. Messick, Bridgevilles Del.; Aaron Jones, ex ofiicio, South 
Bend, Ind. 
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OFFICIALS CHARGED WITH AGRICULTURAL INTERESTS IN 
SEVERAL COUNTRIES. 

Argentina. — Minister of agriculture. OfScial address: Sn excelencia el ininistro 
(le agTieultiira, ministerio de agricirltura, Buenos Aires. 

Aiistria-Huiigary.— Minister of agricultee at Vienna and minister of agricul- 
ture at Budapest. OMcial addresses: K. K. Ackerbaii-Minister in Wien, and K. 
Ungariselier Ackerbau-Minister in Bndapest. 

Belgram.— Baron Maurice van der Brueggen, niinist^re de Tagriculture, Ernx- 
elles. ^ 

Brazil. — Minister of industry, etc. Official address: Ministro da indusfcria, 
viacao e obras publicas, Rio de*^Janeiro. 

Chile. — Minister of industry, etc. Official address: Ministro de indnstria y obras 
};)ublicas, Santiago. , • 

China. — No officer of central government. Provincial officers: Plis excellency 
the viceroy of Liaiig-Kiang, Nan-King. His excellency the viceroy of Hu-Kuang, 
Wuchang, His excellency the viceroy of Liang-Kwang, Canton. 

Costa Rica. — Minister of Public Promotion. Official address ; Ministro de 
fomento, San Jose. 

Demnark.— Mr. Alfred Hag^e, Landbrngsminister, C Slothohnsgacle, Copenhagen. 

Prance. — Minister of agriculture. Official address: Monsieur le ministre de 
ragrlculture. No. 7S rue de Varenues, Paris. 

G-erjnany.— Count von Posadowsky-Wehner, secretary of the interior. Berlin. 

Great Britain. — The Right HonoraVile Walter Hume Long, M. P., president of 
the* board of agriculture, 4 Whitehall Place, London S. W. 

Ctnatemala. — Minister of x^nblic imomotion. Official addres^s: Ministro de 
f ament 0 , Guatemala City. 

Haiti, — Secretary of state for agiiculture. Official address:, Secr(4:airo d'etat 
de ragiieulture, Port-au-Prince, 

Italy. —Director-general of agriculture, etc. Official address: Direttore geiiovale 
deir agricoltura, iudustria e eommercio, Roma. 

Japan. — Mr. Arasuke Sone, minister of agriculture and commerce, Tokio. 

Korea.— Mr. Ye Ching Kun, Seoul, Korea, minister of agriculture, 

Mexico. — Sefior Manuel Fernandez Leal, secretario de foniento. City of Mexico., 

Nicaragua and Salvador.— Dr. Leopoldo Ramirez Mairena, ministro de fomento, 
Palace of the Executive, Managua. 

Russia —His Excellency A. S. Yermolow, minister of agriculture and State 
domains, St. Peter sbui'g. 

Spain. — Director-genei*al of agriculture, etc. Official address: Director-general 
de agricultura, inclustiia y comercio; Ministerio de Fomento, Madrid, 

• Sweden and Norway. — Count A. Wachtmeister, general clirekto and chef f5r 
kongl. doniiinstyrelsen, Stockholm; M. M. Selmer, skogdirektor, Christiania-. 

Switzerland. — M. le conseiller Dr. Adolphe Deucher, chef du doparte- 

ment f^erai du commerce, de Pindustrie, et dePagri culture, Palais FcKleral, Berne. 

Turkey. — Selim Melliam^ Pa.sha, Constantinople, minister of agriculture. 

Venezuela,— Mr. Federico Foi*tique, direcciOn de agricultura y cria, Caracas, 

REVIEW OP WEATHER AND CROP CONDITIONS, SEASON OF 1899. 

The accompanying tables and diagi*ams(s6e %s. 33 and 33 [pp. 723, and Plates 
LKI-LXIII) show how the temperature and rainfall over the United States during 
the crop season of 1809 varied from week to week from normal conditions of corre- 
sponding periods of former years. The large tables show cleiiartures from normal 
temperature and precipitation (in degrees Fahrenheit and in iiiolies and hundredths, 
respectively) for Weather Bureau stations, by months from January 1 to March 
1, and by weeks ending Mondays at 8 a. m., seventy-fifth meridian time, from 
April 10 to October 9, The diagrams exhibit by curves the departures from nor- 
mal, by districts, for the same period, and the three plates show, respectively, 
the departures from normal temperature and the total precipitation for the United 
States during the crop season and the departures from normal precipitation. 

COXDITIOXS FUOU JANUARY TO APRIL. 

In the Gulf States and interior portions of the Middle and South Atlantic States 
and over the soiitheasteni Rocky Mountain slope, January was rather colder than 
the average, but the month was much milder than usual throughout the Oliio, 
Upper Mississippi, and Missomi valleys, northern and central Rocky Mountain 
region, and on the Pacific coast, the average temperature excess ranging from 
6' to 9^^ per day fi-om the central plateau region eastward to the Upper Missouri 
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WEATHER AMB CROP CCKDITJONS. 

Valley. There \vas much rain in the Sonthern States, particularly in the region 
from the west Gnlf coast northeastward over Louisiana and portions of Missis- 
sipx>i, Tennessee, and Arkansas, wdiere amoTints ranging from 6 to more than 10 
inches were reported. Throughout the Rocky Mountain districts, Tipper Missis- 
sippi, and Missouri valleys, Lake region, and northern New England there was less 
than the usual precipitation,, portions of Kansas, Nebraska, Iowa, and Missomi 
receiving less than .25 inch. Notwithstanding the fact that comparatively little 
protection was afforded winter wheat by snow covering, its general condition at 
the close of the month was promising. The crop ^vas, however, subjected to a 
period of extreme cold in the latter pai*t of January in the central valleys. 

Except over portions of the middle Pacific coast region, where there was a 
slight excess in temperature, February was an excex>tionaily cold month through- 
out the United States* From the middle Atlantic coast westward to the eastern 
Rocky Mountain slope, and from the Gulf northward to the lake region, the 
average daily temperature deficiency generally ranged from S'" to 14^ There was 
much more than the average precipitation in the Atlantic coast districts south of 
New England, over i)ortions of the central Rocky Mountain region, the greater 
part of Oregon, and along the immediate coast of Washington, while generally 
throughout the central valleys and lake region and from the central Gulf States 
westward to the south Pacific coast there was less tMn the usual amount, the 
month being exceptionally dry over nearly the whole of California, and thence 
eastward to Oklahoma and western Texas. During February the wheat crop 
experienced very unfavorable temperature conditions over a large part of the 
winter- wheat area, zero tempei'atures extending as far southward as central 
Texas and nearly to the eastern Gulf coast. 

March averaged warmer than usual in the Gulf and Atlantic coast clistiicts, 
but was vei'y cold throughout the , central valleys, Lake region, Rocky Mountain 
regions, and on the Pacific coast, the average daily deficiency in temperature 
from the Upper Mississippi Valley westward to Idaho ranging from 6® to more 
than 20®. Over the northern portions of Alabama, Georgia, ana eastern Tennes- 
see the preciintation was exceptionally heavy, and more than the average amount 
fell over the greater part of the Pacific coast, northern, and central Rocky Moun- 
tain districts, and from the Upper Mississippi Valley eastward to the Atlantic 
coast. The month was drier than the average over the greater part of the Gulf 
^States and in portions of the Missouri and Rea River of the North valleys and on 
the north Pacific coast. At the close of the month the general condition of 
winter wheat was less favorable than at the end of February, except in Oregon 
and California, where the condition of the crop was promising. Preparations for 
cotton xfianting were well advanced in Texas, some having been planted in the 
southern part of that State, and in portions of Georgia and South Carolina- 
Corn planting had made some progress as far noii-h as Tennessee, and in the 
more southerly sections a large pairt of the croi) had been ifianted, The seed- 
ing of spring oats was in x>rogress as far north as the Missouri and Ohio valleys. 

SUMMARY OF THE SEASON. BY WEEKS. . 

By "weeks ending with Monday, from April 10 to September 25, the croj) condi- 
tions may be summarized as follows ; 

Ap777 -At this date .the season was unusually late in all districts east of the 
Rocky Mountains, except over southern and western Texas. The ground was 
frozen to a considerable depth in the States of the Upi>er Missouri valley, frost 
being still in the ground as far south as northem Missomi, with considerable snow 
over portions of the upper Lake region and New England. From the middle Rocky 
Moxiutain slope eastward to the Atlantic coast the season was variously estimated 
to be from two to four weeks late, and as a result fanning operations were much 
delayed. Some corn had been planted as far north as Tennessee and in the extreme 
southern portions of Missouri and Kansas, planting being nearly completed in 
Louisiana and Texas. Much cotton was planted in southern Texas, and some 
in northern Texas, but in the central and eastern i>ortions of the cotton belt 
but little had been planted. The general condition of winter wheat continued 
unjpromising in the principal wheat-producing States of the central valleys, but 
in California and Oregon the condition of this crox) was very favorable. In 
Washington much wheat was winter-killed. . 

April 17.— The general weather conditions of this week were excex)tionally 
favorable for farming operations and crops throughout the ooiintry, with the ex- 
ception of the extreme north Pacific coast region, where the week was cold and 
wet, and over Arizona and the soiithern portions of Calif omia and Utah, where 

MissSsii^ii and Uiiper Missouri vali^s, and cotisideral^o pregresa was made w?th 

1 4 fWi 4/* . 
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Pahr.) and precipitation finches') departures for the season of 
from the normal of many years for the middle and South Atlantic States, the Gulf Stetes, 
the Ohio Valley and Tennessee, and the Lake region. 
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farm work iu tlie more soutlierly portions of these sections. Light to heavy frosts 
occurred as far south as northern Georgia, causing some injury to corn and garden 
truck. In the Gulf States, including Arkansas, corn planting was nearly com- 
X)leteci and was iu progress in the central portions of Missouri and Kansas, but 
east of the Mississippi practically no corn has been idanted north of Tennessee and 
North Carolina. Over the central portions of the Gulf States the stand of corn 
was generally good, but in Georgia and Texas niucli replanting was necessary. 
T'lio reports generally showed a decide dimiwovement in winter wheat in the States 
east of the Rocky Mountains as compared with the niifavorable conditions at thf3 
close of the previous week. On the Pacific coast the condition of wheat continued 
unfavorable in Washington, but in Oregon and California the outlook was prom- 
ising. Rapid progress was made with spring-wheat seeding over the southern 
XJortioii of the spring- wheat region and a little was sown as far north as North 
Dakota. Oat seeding which was previously coufined to the States south of the 
Ohio and Missouri rivers was now well advanced in Illinois, and was in progress 
in Indiana and the Middle Atlantic States, a general improvement in the condition 
of the crop in the Southern States being reported. Over the central and southern 
portions of the cotton belt the planting of cotton was vigorously pushed, and the 
early planted was coming up over the southern portions of the cast Gulf States, In 
southern Texas cotton planting was nearly completed and was well advanced in the 
northern x^art of the State. Some tobacco had been planted in South Carolina. 

Axjvil 34 . — The weather conditions of this week were generally less favorable 
than in the x>receding week. Portions of eastern Kansas, Missouri, Oklahoma, 
and western Arkansas, and local areas in Alabama suffered from excessive rains, 
while light rains would have proved beneficial in southern Michigan and portions 
of the Upi^er Ohio Valley and Middle Atlantic States. In the west Gulf States and 
generally to the eastward of the Mississippi River, however, the weather condi- 
tions were very favorable. Further improvement was reported in the condition 
of winter wheat, although it was apx^arent that much of the crop had been winter- 
killed, especially over the northern portions of Missouri, Illinois, and Indiana, and 
in northwestern Ohio. Spring-wheat seeding was nearly comifieted over the 
southern portions of the spring- wheat re^on, but was delayed by unfa- 
vorable soil conditions over the northern portion. The bulk of the oat crop was 
sown, except in the more northerly sections, where seeding continued. In the 
central valleys the early sown oats were coming up well and the crop was begin- 
ning to head in the Southern States, where the outlook was generally promising. 
Cotton planting was general over the northern portion of the cotton region, except 
in Oklahoma and northern Texas, where it was delayed by wet weather. West 
of the Mississippi, corn was being planted as far north as southern Nebraska, and 
east of the Mississippi, in the southern portions of Illinois, Indiana, and Ohio, 
and in West Vir^nia and Maryland. Wet weather retarded corn planting in 
Missouri, but rapid progress was made in Tennessee, Virginia, and Noith Carolina. 

May 1 , — ^In the districts east of the Rocky Mountains the temperature condi- 
tions of this week were highly favorable. There was, however, too much rain in 
poi*tions of the Missouri and Red River of the North valleys; and destructive 
local storms occurred in portions of Kansas, Missouri, and Georgia, •while rain was 
needed in the central Gulf States, Ohio Valley, Middle Atlantic States, and 
southern New England. In the Rooky Mountain distncts and on the Pacific coast 
the week was unfavorable owing to unseasonably lowtemx>eratures and freq.uent 
frosts, which were more or less destructive. In the States of the Ohio, Central 
Mississippi, and Lower Missouri valleys the ^weather was excei>tionally favorable 
for planting, germination, and the growth of corn, and rapid progi^ess in planting 
was made. In the Southern States com made good growth and was being culti- 
vated. Where not ■winterkilled, general improvement in the condition of wheat 
was reported, especially in the Ohio Valley, Tennessee, and Middle Atlantic States. 
In California and Oregon the outlook for wheat continued favorable, but the con- 
dition of the crop m Washington was less promising than previously reported. 
In the southern portion of the spiing- wheat region early sown wheat was coming up 
to good stands. Seeding was about finished over the southern portions of Minne- 
sota and North Dakota, but was delayed in the Red River of the North Valley and 
Oregon. Cotton made favorable growth over the central and southern parts of the 
cotton belt, planting being well advanced over the northern part. 

May S . — Over the eastern portions of the country the temperature conditions of 
this week were favorable, but it was too dry in portions of the Middle Atlantic 
and Gulf States. In the Rocky Mountain and Pacific coast districts the week was 
much too cool, and frosts in the Rocky Mountain region were destructive to fruit. 
In the Middle Atlantic States, and generally in the central valleys, excellent 
progress was made with corn planting, which was in progress as far north as 
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New York, MicMgan, and South Dakota. Early corn was being cultivated in 
North Carolina, Tennessee, and the southern portions of Missoiiii and Kansas. 
The general condition of winter wheat continued to improve, the outlook in Cali- 
fornia being very x>roinising. This week marked the completion of oat seeding in 
the more northerly sections and, with the exception of the west Gulf States, 
■where the crop was suffering for rain, the outlook was generally promising'. 
Early planted cotton made favorable progress over the southern and central pior- 
tioiis of the cotton helt, but the crop was suffering for rain in portions of South 
Carolina, Florida, and Louisiana. In northern Texas considerable replanting was 
made necessary hy reason of heavy washing rains. Tobacco plants were scarce 
in some sections of Virginia and Maryland, but were abundant in other ijortions 
of the Middle Atlantic States and in the OMo Yallej?-. 

May 15 , — The most unfavorable features of this week were the unseasoiiahly low 
temi^eratures on the North Pacilie coast, the continued absence of rain over the 
greater part of the Gulf States, and excessive rains in the Ohio and Mississippi 
valleys. Except on the North Pacific coast, however, the temperature conditions 
were decidedly favorable and crops generally made good growth except in por- 
tions of the Gulf States where drought prevailed. While frosts were frequent in 
portions of the lake region, Upper Mississippi, and Ui)per Missouri valleys, ho 
serious damage resulted. Heavy rains delayed corn planting in Missouri, Iowa, 
Illinois, and Indiana; but elsewhere over the northern portions of the country 
planting progressed favorably, and about half the intended acreage was planted 
in Illinois and Ohio. Winter wheat made rapid growth in the States of the 
central valleys. In Washington an improved condition was reported; but in 
California dry northerly winds proved injurious in some sections. Spring- wheat 
seeding was still unfinished in Minnesota and North Dakota, but over the south- 
ern portions of the sprin|?-wheat region the crop made good growth and was 
stooling well. Oats were injured by fi'osts in South Dakota but generally made 
rapid growth, except where suffering from drought in the central Gulf States, 
South Carolina, and Nebraska. The oat harvest began tliis week in Florida. In 
the Carolines and Georgia cotton made favorable lU'ogress, but in the central por- 
tion of the cotton belt it suffered from insects and drought. Replanting of cotton 
continued in the washed-out regions of northwest Texas, the bulk of the crop in 
that State being up to good stands and gro-wing rapidly, but was badly in need of 
cultivation in the northern and central portions. Some tobacco was planted in 
Kentucky, Ohio, and Virginia, but farther north no planting had been done. 

May — In the Pacific coast and Rocky Mountain regions and in the northern 
districts east of the Missouri Valley this week was unseasonably cool and unfa- 
vorable for germination and growth, and while there was ample warmth in the 
Southern States the continued absence of rain over a large part of that section 
proved very unfavorable. Too much rain in western Kentucky and portions of 
Missouri and Arkansas retarded the cultivation of crops in those States. Winter 
wheat sustained considerable damage from insects in the central valleys and 
Middle Atlantic States, and the general condition of the crop in the States 
east of the Rocky Mountains was less encouraging than in the previous week; 
the crop was also unfavorably affected by cool weather on the North Pacific 
coast. In the central portions of the cotton belt insects caused serious damage 
to cotton, which, over the southern portions of the Gulf States and in Florida, was 
suffering seriously for rain. In Texas the weather was especially favorable for 
clearing the crop of gi'ass and weeds. 

Mmj 2d , — In the Middle and South Atlantic States this week was much too cool, 
but elsewhere east of the Rocky Mountains the temperature conditions were very 
favorable. In the Gulf States the protracted drought was largely relieved by 
ample moisture, and portions of Wisconsin, Illinois, Iowa, Missouri, and Arkan- 
sas suffered from excessive rains. The weather continued unseasonably cool on 
the Noi*th Pacific coast where excessive moisture continued to retard farming 
operations. In Washington, however, this week was the most favorable of the 
season to date. Corn was generally reported backward and made slow growth 
from che Missouii and Central Mississippi valleys eastward to the Middle Atlantic 
coast, but in Kansas and in the east Gulf States it made decided advancement. 
The general condition of winter wheat in the States of the Ohio, Central Missis- 
sippi, and Lower Missouri valleys was probably less favorable than in the previous 
week, the crop having suffered considerable damage from rust and insects. Some 
improvement, however, was reported in Nebraska, Iowa, Pennsylvania, New 
York, and in portions of Oklahoma and Arkansas. Harvesting began this week 
in some of the Southern States. The week 'was highly favorable for spring wheat 
in the Dakotas and Minnesota, and the crop did well in Nebraska ana Iowa. 
Cotton improved over the eastern portion of the cotton belt except in the Caro- 
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liiias, wliere it w*as too cool, but made slow growth hi portions of Louisiana and 
Mississippi, where it suSered from clrou.^ht. In Texas cotton grew rapidly and 
was well cultivated, except in some localities in the northern portion of the State. 
For lack of rain tobacco setting was not general, but much ground was prepared. 

June 5.— From the Rocky Mountains eastward very favorable temperature con- 
ditions were experienced; but on the Pacific coast the season continued very back- 
ward and unseasonably low temperature prevailed. In the principal coni States 
the weather was more favorable for this staple than in the preceding week, 
although cultivation was extensively retarded as a result of general rains in the 
Missouri, Central Mississippi, and Ohio valleys, planting being delayed in portions 
of Illinois, Iowa, and iNorth Dakota. Over the greater part of the Southern States 
corn was suffering for rain, but in Nebraska, Kansas, Oldahoma, Kentucky, and 
Tennessee and over the greater part of the Middle Atlantic States its condition was 
generally promising. The harvesting of winter wheat was quite general in the 
Southern States, some having been cut as far north as Tennessee and Arkansas. 
Reports indicatedno improvement in this crop in Missouri, but as a rule the reports 
from the Ohio Valley and Middle Atlantic States were favorable. In the Dakotas, 
Minnesota, and Iowa, spring wheat made rapid growth and was in promising 
condition. In the Carolinas and Georgia the condition of cotton was, as a whole, 
satifactory; but in the central portion of the cotton belt rain was greatly needed, 
especially for gemnination, and, while the crop was generally doin,jj well in Texas, 
the southern portions of the State needed rain also. With rains in the Ohio 
Yallej’, Maryland, and Virginia, transplanting tobacco was rapidly pushed. 

June i;?.— The rains of this week largely relieved the drought in the Southern 
States, although portions of northern Louisana and eastern Texas continued to 
suffer. There was too much rain in Kansas, over the southern portions of Mis- 
souri, Illinois, and Indiana, and portions of the upper lake region and Minnesota. 
Unseasonably cool weather continued on the north Pacific coast and in the 
northern Rocky Mountain districts. In the central valleys corn made good 
growth and its condition generally improved, but cultivation was much retarded. 
In portions of the Southern States corn suffered for rain, especially in Georgia, 
Florida, and southern Texas. Winter wheat harvest was now in lU’Ogress as far 
north as the Ohio and central Mississippi valleys and about finished in the east 
Gulf and South Atlantic States. On the north Pacific coast wheat made rapid 
gi'owth under the most favorable conditions that, had been experienced to date, 
and although the wheat crop in California was subjected to excessively high 
temperatures, it escaped injury, owing to the absence of high winds. The reports 
respecting spring wheat were less favorable than in the preceding week, as the 
result of excessive moisture, especially on the lowlands of Minnesota and North 
Dakota; on uplands in these States, however, it made luxuriant growth, and lodg- 
ing was threatened in portions of Minnesota. Oat harvest was nearly comiffeted 
this week in the Southern States, and over the northern sections the general con- 
dition of the crop was more promising, although damage from ru.st and too rank 
growth was reported from poi*tions of the Mississippi Valley, Cotton improved 
in the Carolinas, Georgia, Alabama, Mississippi, and Tennessee, although the 
stands in Tennessee and Alabama were reported as i>oor; in Texas it was well 
cultivated and made good gi*owth. Rapid progress continued in transidanting 
tobacco in the Ohio Valley and Middle Atlantic States; in Florida and i^ortions 
of Tennessee and the Carolinas the crop suffered from drought. Haying was 
in general progress in the central valleys, Middle Atlantic States, Oregon, and 
California. 

June 19 . — On the Pacific coast this was the best week of the season to date, afford- 
ing ample warmth and sunshine, conditions much needed in Oregon and Wash- 
ington, While heavy rains delayed cultivation and caused damage to crops in 
portions of the Mssissippi and Missomi valleys, and drought continued over ijor- 
tions of New England, the Middle Atlantic States, Tennessee, and the central and 
southern Rocky Mountain region, the week, as a whole, was favorable for crop 
growth. Com made good jupgress in all districts, and a part of the crop received 
its final cultivation as far north as Missouri and southern Illinois. Winter wheat 
harvest wasinteiTupted by rains in portions of the central Mississippi and Lower 
Ohio valleys. Damage from rust was rexsoried from Michigan and Pennsylvania, 
and fi'om droughtin New York, whilo grain, in shock sustained injury in portions of 
Texas. Heavy rains in Minnesota caused injury to spring wheat in that State and 
also in Iowa, hut elsewhere a general improvement in the condition of the crop 
was reported. The reports from nearly all sections of the cotton belt indicated a 
general improvement in cotton, but in portions of eastern Texas, Arkansas, and 
Oklahoma, it needed cultivation. 

June — Over much the greater part of the country the weather conditions of 

tiiis week were highly favorable, pariicularly in the Middle Atlantic States and 
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central valley. s and on the north Pacific coad’. Local storms, liovi^ever, caused 
damage in portions of the lake region and upper Ohio Valley, while drought con- 
tinued in portions of Kew England, the South Atlantic and Gulf States, and in 
central Tennessee. Corn made marked imogress in the principal corn States, and 
in those States where cultivation had been retarded the fiehls were cleaned. A 
considerable part of the crop had received its final cultivation in Kansas, Ms- 
souri, Illinois, and Indiana. Winter-wheat harvest continued under favorable 
weather conditions, and was in iu*ogress in the more nortlierly sections of the 
winter- wheat region. A large crop of excellent quality was being harvested in 
California, and, in Oregon and W ashington , wheat mvAe rapid advancement. Th e 
outlook for spring wheat continued promising, 'vwthless danger from rank growth 
and lodging. Except over portions of southern Texas, Louisiana, and Mississqjpi 
cotton made favorable xu*ogTess, and as a whole was vrell cultivated. 

July o . — This was a cool week on the north Pacific coast and over most of the 
country east of the Rocky Mountains. As in the previous week corn made favor- 
able xjrogress in the princix)al corn States, although siiifering for rain in Missouri. 
The harvesting* of late winter vrheat continued under favorable weather condi- 
tions in the more northerly sections and in California. Spring wheat continued 
promising and the crop was heading in the southern portions of the spring- wheat 
region. Cool nights retarded the grovi:h of cotton to some extent over the east- 
ern x>art of the cotton belt, while in x^ortions of the Carolinas, Tennessee, and 
Arkansas it was suffering for rain, but the crop generally made good gTowth. 
The heavy rains in Texas, however, inundated a large acreage. Tobacco suffered 
from di’ought and insects in Kentuclry and Tennessee, but the rei^orts fi*om the 
other tobacco States were generally favorable. The most noteworthy feature of 
the weather of this week was the x^benomenally heavy rains which fell on June 
28 and 20 over the drainage basin of the Brazos River in the central x)ortion of 
Texas, and which were followed by heavy rains for four or five days in succes- 
sion. On June 20 all the tributaries of the Brazos River from McClennan County 
south to Brazos County vrere higher than ever before. This water with that of 
succeeding rains caused a flood in the Brazos which covered all low lands from 
2 to 12 feet deep. It m said that in x>iaces the river was more than 12 mile.s wide. 
The flood mcived southward very slowlj", and it was foiirteeii days from the time 
the crest of the flood was noted in central Texas until it passed out into the G-ulf 
of Mexico. 

July This week was marked by absence of high temiieratures in the districts 
east of the Rocky Mountains, in which the weather conditions were generally 
favorable for farming oxierations and crop growth, especially in the States of the 
Upper Mississippi and Missouri valleys and on the Atlantic coast. Excessive 
rains, however, caused some damage to'grain in shock in Kansas and Texas, while 
drought continued in the Gulf States, Tennessee, and x?ortions of the Ohio Valley, 
JRainfalls amounting to from 0.50 to 0.75 inch occuired over a considerable XJor- 
tioii of the drainage basin of the Brazos River, but the conditions on the whole 
were favorable for the subsidence of the waters in the inundated districts. Gen- 
erally , corn made rapid j^rowth in the principal corn States, but suffered from 
drouglxt in x)ortions of Ohio, Kentucky, and central Tennessee. This week marked 
the completion of the winter-wheat harvest, except in the extreme northerly sec- 
tions, where it was well advanced. In Kansas and Texas some damage resulted 
from sprouting in shock. In the eastern and central portions of the cotton belt 
and outside the. flooded region in Texas cotton made good x>rogress, the sea island 
croj) in South Carolina being very promising. Tobacco suffered much from 
drought in Tennessee and in portions of Kentucky and Ohio, but in the Carolinas, 
Middle Atlantic States, and New England the general outlook was much improved. 

July 17 . — The absence of rain over a large x^Jart of the Gulf and South Atlantic 
States in this week intensified the lu’erioiisly existing drought conditions in that 
section, more x)articularly over the inteiior x^ortions of the central and east Gulf 
States, middle TenneSpSee and the western portions of the Carolinas, while exces- 
sive and continuous rains in central Wisconsin proved unfavorable. The eastern 
poirions of Oregon and Washington e:^erienced high temperatures \\ith drying 
winds that were detrimental to the gi*ain crops of those States. Over a large part 
of Texas, including the greater x:>art of the inundated region, there was an almost 
total absence of rain, but the bottom lands of the Brazos basin were not yet dry 
enough for cultivation. The *weather conditions of this week were favorable for 
the growth and develoi)ment of crops and for general farming operations in the 
central valleys, New England, iMidclle Atlantic States, and generally throughout 
the central and southern plateau region and in southern California. Com suffered 
fi’om drought in the South Atlantic, centi’al and east Gulf States, central Tennes- 
see, southern Missouri and in portions of Kentucky and Virginia, but in the Mid- 
dle Atlantic States and generally throughout the central valleys the week was 
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very favorabL? for corn . vTiich made excellent growth in these districts. The har- 
vesting of spring wheat h^-^gan in Iowa, the reports respecting this crop being 
generally favorable throughout the greater pai*t of the spring wheat region. The 
general condition of cotton in the eastern x>ortion of the cotton belt was less 
favorable than in the preceding week, due princix')ally to the continuation of 
drought, but in part to the ravages of insects. The crop in Missouri, Aihansas, 
Ivfississipph Oldalionia, and Texas, except in the flooded region, however, g(ni or- 
ally improved. The flrst piching of the season was reiiortcd this week from 
southern Texas. In Kentucky the tobacco crop was greatly improved and the 
outlook continued promising in the Middle Atlantic States, New England, and 
X>ortions of Ohio and Indiana. 

Ji(7// — Much-needed rains fell this week in Tennessee and in the central and 
east Gulf States, although portions of Alississippi continued to suffer. Rain was 
also needed in southern Texas, Nebraska, the Dakotas, i)ortions of Illinois, 
Indiana, the Middle Atlantic States, and New England, but upon the whole the 
general weather conditions were favorable for crops in the States of the^ central 
valleys and Lake Region, and on the middle Atlantic coast. Crops experienced a 
marked imi>i’ovemeiit in the middle Rocky Mountain States. Over the greater 
X)art of the central and western x)ortions of the cotton belt, the condition of cotton 
was somewhat; more favorable than at the close of the previous week, the crop 
being well cultivated; but over the eastern x)ortion shedding* was reported, with 
complaints of drought in portions of the Carolinas. Rains caused marked 
improvement in tobacco in Kentucky a.nd Tennessee, and the general condition 
of the crop in the Ohio Valley, Middle Atlantic States, and New England was 
• very promising, except in portions of Pennsylvania and Virginia. 

SI . — The drought was relieved this week in the South Atlantic and east 
Gulf States, and beneficial rains fell in Ohio and Indiana; but rain was needed 
in xjortions of New York and Pennsylvania, the central i^ortions of Illinois and 
Missouri, and in Louisiana, Arkansas, the Dakotas, western Nebraska, and central 
Colorado. Local storms with very heavy rains proved damaging in Alabama, 
western Florida, and southern New Jersey; but, notwithstanding these conditions, 
the week may be said to have been generally favorable. While corn would have 
lieen benefited by rains in central Illinois and portions of Missouri, Iowa, Ne- 
braska, and South Dakota, the crop made satisfactory progress in the principal 
com States, the outlook in Kansas being considered the best in years. At this 
date early corn was matured as far nox*th as Missouri and southern Illinois. 
Hi^h winds, with temperatures exceeding 100° in South Dakota, caused injury to 
spring wheat, and, while the heat in North Dakota was not so excessive, the crop 
was more or less damaged in that State. Over the eastern portion of the sj^ring- 
wlieat region the crop was more promising. Spring wheat also sustained some 
injriry from hot winds in Oregon and x>ortions of Washington. While rains im- 
proved the condition of cotton in the Carolinas, the excessively heavy rams in 
North Carolina proved injuiious. Good growth was, however, generally reported, 
especially in the eastern sections of the cotton belt, although complaints of shed- 
ding were numerous. Picking was well advanced in portions of southern Texas. 
Tobacco suffered from drought in New York and on low lands in Tennessee by 
heavy rains, but elsewhere the crop experienced marked improvement, especially 
in the States of the Ohio Valley. Considerable progress was made with plowing 
for fall seeding in the central valleys and Middle Atlantic States. 

August 7. — As a whole, crojis generally made satisfactory advancement this 
week in the States of the central valleys, as well as over the greater part of the 
Atlantic coast and east Gulf States, Lake region, central aiid southern Rocky 
Mountain regions, and on the Pacific coast. Drought i)revailed, however, over 
the greater part of Texas and Oklahoma, and in portions of the Dakotas, Min- 
nesota, Wisconsin, New York, New England, Pennsylvania, Virginia, and the 
Carolinas, while excessive rains delayed work in southern Minnesota and tipper 
Michigan, and local hailstorms proved destructive in portions of the Mid- 
dle Atlantic States, The general condition of corn was further improved, an 
abundant crop being promised in the great corn States of the central valleys, 
as well as in the Middle Atlantic States. The spiing- wheat harvest was inter- 
rupted by rains in southern Minnesota, and thrashing retarded in Nebraska and 
Iowa. Severe hailstorms^ caused much injury to spring wheat in northeastern 
^rth Dakota. In Washington and Oregon good harvesting weather prevailed. 
While rust and shedding in cotton were ^iiite generally reported, the condition 
of the crop over the central and eastern portion of the cotton belt was somewhat 
unproved. In portions of Louisiana and Arkansas and over the greatei” part 

X badly needed and the condition of cotton less xiromising than 

at the close of the previous week. Picking was now in progress in central Texas 
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and over the southern portions of the central and eastern districts, first hales 
having been marketed in Alabama and South Carolina. In the principal tobacco 
States the weather conditions were highly favorable for tobacco, which was 
reported as much improved in Kentucky, Tennessee, and North Carolina. The 
soil wavS in fine condition for plowing for fall seeding in the central valleys and 
Middle Atlantic States. 

August Very favorable weather prevailed during this week in the Ohio 
Valley, and generally in the Middle and South Atlantic and east Ctulf States, 
througliout the central and southern Rocky Mountain districts and on the Pacific 
coast, while drought prevailed in the lower Lake region, southern New England, 
and portions of the central and west G^ulf States. The lower Missouri, Red'Biver 
of the North, and central Mississix)pi valleys suffered from excessive rains, and 
in Wisconsin, Minnesota, and North Dakota destructive hailstorms occurred. 
Rainfalls of from 0.50 to more than 1 inch, remarkable for the season, occurred 
in Washington and Oregon, and, although retarding harvesting in Oregon and 
causing some damage to oats in Washington, v/ere generally beneficial. This was 
another verj favorable week for corn. Excei)t over southern Missouri, central 
Kansas, and in central and western Nebraska, where it needed rain, the crop 
generally made further advancement. Stacking and thrashing of spring wheat 
was generally delayed by rains, and violent hailstorms in the Red River Valley 
caused the loss of about 50 per cent of the exi>ected yield r)f 50,000 acres in Min- 
nesota, while high winds lodged and shelled considerable vijye grain in North 
Dakota. In nearly all sections cotton opened rapidly, and lucking was in general 
progress . While complaints of shedding continued , they were somewhat less numer- 
ous than in the previous week over the eastern half of the cotton belt. Rust was, 
however, prevalent and increasing in the central and eastern districts. In the 
north-central and western i}ortions of the cotton belt the condition of cotton was 
decidedly less promising than at the close of the previous week. The condition 
of tobacco continued favorable except some damage from stonns in New York, 
from too much rain in southern Indiana, and from drought in Pennsylvania. 
Cutting was now in progress in the Ohio Valley and middle Atlantic States. 
Plovung for fall seeding was exceptionally well advanced. 

August — While there was an entire absence of rain over a large pai*t of the 
country east of the Rocky Mountains, very heavy rains fell in the Red River of 
the North Valley, on the Virginia and North Carolina coasts, and over portions of 
the central Gulf States. In the Pacific coast States the week was too cool, and 
rains in Washington and Oregon inteiTiipted harvest. In the principal corn 
States favorable temperature conditions and general absence of rain advanced the 
maturity of corn, the general condition of which was very satisfactory, although 
late corn needed rain in portions of the Ohio and uiii)er Mississippi valleys, in 
Oklahoma, and parts of Nebraska and Kansas, cutting Ijeing general in the last- 
named State. Si3riiig- wheat harvesting was delayed in the Dakotas and Min- 
nesota by heavy rains, which caused in 3 ury to stacked grain in Minnesota. Over 
the central and eastern x>ortions of the cotton belt the condition of cotton con- 
tinued practically as at the close of the loreceding week, rust and shedding being 
X)revalent. Cotton opened rapidly and picking was in x>rogress in the northern 
portions of the cotton belt. Drought proved very damaging to cotton in Okla- 
homa and Texas, but the weather was very favorable for picking. Tobacco 
suffered from drought in Ohio, but in other tobacco States the general outlook 
continued favorable, although some damage was caused by high winds in North 
Carolina, and moist weather proved unfavorable for curing in Maryland. 

August di’ouglit was relieved locally in the South Atlantic States, but 

continued with increased severity in Texas, Oklahoma, southern Missouri, and 
Michigan. Very favorable weather conditions prevailed in Iowa, northern Mis- 
souri, Nebraska^ and Kansas, but, as in the previous weeks, reports of damaging 
effects of excessive moistiire were received from the Dakotas and Minnesota. 
Abnormally cool weather continued on the Pacific coast, with rains unusual for 
the season in Washington and Oregon. In California the persistent i>revalence 
of low temperatures x>roYed injurious to raisin grapes. The general condition of 
corn in the States of the central Mississii»pi and Ohio valleys was less satisfactoxy 
than in the previous week, owing to continued absence of moisture, which con- 
duced to too rapid maturity. In Iowa,' northern Missouri, Kansas, Nebraska, the 
Dakotas, Minnesota, and the Middle Atlantic States the weather was more favor- 
able to corn, and the crox) generally made good progress, although late com was 
somewhat less promising inx)ortions of Nebraska and Kansas. The reports of 
injury to grain in shock and stack continued from the Dakotas and Minneso^ 
princix)ally, however, as a resxilfc of the rains of the x)revious weeks. Grain in 
shock was also injured by rains in Washingttm and Oregon, but in the last-named 
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State the rains were of material benefit to late spring grain and otlitjr crops. 
While complaints of rust and shedding in cotton were somewhat less nnmerons 
in the eastern portion of the cotton belt, they continued nndiminished in the 
western districts, wdiere there was quite a general deterioration in the condition 
of the crop. Favorable progress was made in cutting and housing tobacco, which 
work -was quite well advanced. 

Septeynhel* ^.—At the close of tliis week a very large part of the country was 
sufi'ering from drought of greater or less severity, high temperatures having pre- 
vailed with no rain in nearly all districts sufiering from the lack of rain at the 
close of the preceding week. Very favorable weather conditions, however, pre- 
vailed on the Atlantic coast, except in portions of New England and North Caro- 
lina, which were suffering from drought. The weather continued cool over the 
greater part of the Pacific coast, but generally was more favorable than in the pre- 
ceding weeks. Under the prevailing high temperatures corn made rax)id progress 
toward maturity, the late corn having ripened too rapidly. Reports of injury 
from excessive moisture to grain in shook and stack continued from portions of 
Minnesota, South Dakota, and Washington. Cotton picking was retarded by 
rains in portions of the east Gulf States and on the Texas coast, but in other por- 
tions of the cotton belt picking made rax>id progress. Reports of rust and shed- 
ding, as a rule, were less numerous, and were confined j)rinGipally to the central 
portion of the cotton belt. In portions of South Carolina, Georgia, and Florida, 
cotton sustained injury from rain and sprouting and rotting of bolls in places; in 
Georgia, however, the crop improved. Tobacco matured rapidly, and favorable 
progress was made in cutting and housing the croi3. The condition of the soil 
was very favorable for plowing and seeding in the Middle Atlantic States, but in 
the central valleys and southwest this workw^as largely suspended owing to dryness. 

Sejdember ii.— While the first half of this week was excessively hot and dry 
over the greater i^art of the countz’y east of the Rocky Mountains, there were 
beneficial rains during the latter part which partially relieved the droughty con- 
ditions in i}ortions of Texas and Oklahoma, the central Mississippi and Ohio val- 
leys, and generally througliont the Middle and South Atlantic States. Drought 
continued, however, in portions of New York, Pennsylvania, Ohio, Wisconsin, 
Kentucky, and over the greater part of Tennessee, Arkansas, Mississippi, Okla- 
homa, and Texas. The cutting of early com, the greater part of which was now 
safe from frost, was general in all sections, the maturing of the crop having been 
raizidly advanced by not and dry weather of the previous weeks. Late corn was 
materially injured by heat and drought 'in portions of Ohio, Indiana, Illinois, 
Nebraska”, and southern Missouri, but in Iowa it was not as badly injured as the 
previous reizorts indicated. In the Dakotas and Minnesota the conditions were 
favorable for spring wheat harvesting and thrashing, although thrashing was 
prevented to some extent hy local showers in Minnesota. In Washington and 
Oregon harvesting was vigorously pushed, the absence of rain being especially 
favorable. Reports of premature opening of cotton were general in the east- 
ern and central portions of the cotton belt and piolting progressed rapidly in all 
sections. The crop sustained damage from local storms in South Carolina and 
Georgia and drought in Arkansas. The prospects for the top crop were gen- 
erally very imor. The bulk of the tobacco croi> was cut and housed in the more 
northerly tobacco States. 

September — Rain was very generally needed, more particularly for plowing 
and fall seeding, from the east Gulf coast northward over Tennessee, the upper 
Ohio Valley, intk’ior portions of the Middle and South Atlantic States, lower Lake 
region, ana northern New England, over much the greater portion of which area 
practically no rain fell during the week. Drought continued over a large part of 
Texas, and rain was needed in Nebraska and portions of Iowa, Wisconsin, and 
Michigan. Some late corn in northern Michigan and portions of Wisconsin, New 
York, and northern New England -was injured by frost, Imt on the whole the 
weather conditions were favorable for the unmatured portion of the crop. Late 
corn in the central valleys suffered material injury in consequence of drought. 
In the Dakotas and Minnesota, where the thrashing of spiing wheat had been 
much delayed, the weather conditions were favorable for this work. The north 
Pacific coast region also experienced favorable weather for the completion of 
harvesting and thrashing, the reports from Oregon indicating that the injury 
resulting from the rains of August was less serious than was anticipated. The 
weather was very favorable for cotton picking over the greater part of the cotton 
belt. Premature opening continued in all districts and the reports generally 
indicated that the crop would be gathered at a much earlier date than usual, and 
that the top crop would be very short, in some sections almost a failure. The 
weather was also favorable for finishing the tobacco harvest and for curing. 
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September ^?o , — As no rain fell over a large part of the Southern States the 
drought of the previous week continued, and rain was needed over portions of 
Illinois, Iowa, Nebraska, and in the southern Rocky Mountain regions. Throtigh- 
ont the central and northern portions of the country and on the Pacific coast the 
weather was generally favorable for matnring crops and for farm work. The 
corn croi) experienced generally favorable weather conditions. In the States of 
the Ohio Valley and lake region a large part of the cvojy had been cnt and some 
hnsking had been done. Reports continned to show that late corn had failed to 
develoi:) well in the central valleys and Sontheni States. The absence of rain on 
the Pacific coast was favorable for the completion of the grain harvest and for 
thrashing in Washington and Oregon, where the damage from the August rains 
vras much less than had been expected. Cotton picldng made rapid progress 
under favorable w^eatlier conditions, N early the whole crop was open and the Imlk 
was gathered over a large part of the cotton region. Except over limited areas in 
Virginia and North Carolina, the tobacco crop vras practically cut and housed, 
the weather of this week proving generally favorable for curing. Excellent prog- 
ress was made with i3lowing and fall seeding in the Ohio Valley, Middle Atlantic 
States, and New England, but generally throughout the Southern States and in 
the upper Mississippi Valley the soil was too dry. In the Ohio Valley and Middle 
Atlantic States early sown grain was germinating finely. 


CnOSE OF THE SEASON IN OCTOBER. 


The monthly climate and crop bulletin for October, 1S99, showed that in the 
districts east of the Rocky Mountains the month was very mild and the first half 
generally dry. These conditions proved very favorable for maturing and gather- 
ing late crops, but were not favorable for ifiowing, fall seeding, and germination 
of sown grain over a large part of the winter- wheat region. During the latter 
part of October the drought conditions were largely relieved, although Iowa and 
pbrtions of eastern Nebraska, northern Missouri, and the central Gulf States 
were suffering for rain at the close of the month. Under exceptionally favorable 
weather conditions cutting, husldng, and cribbing of com made rapid progress. 
Onlsj- a small i^art of the cotton crop remained ungathered at the close of the 
month. Although the toj) crop was very light, the absence of frost, especially 
over the eastern i^art of the cotton belt, permitted much to mature. 


TE]\IPERATuRE FOR THE SEASON IN THE SEVERAL REGIONS, 


Plate LXI shows that for the period from March 1 to October 9 (333 days) 
the Southern States, Ohio Valley, and lower Lake region received more than 
the usual amount of heat, the average daily excess ranging from 1“ to 3"* over an 
area extending from central Texas northeastward to New York. Along the 
Middle Atlantic and Gulf coasts the average seasonal temx^erature was nearly 
normal. Prom the upper Mississippi Valley westward to the Pacific coast, 
including the middle plateau region and California, the season averaged cooler 
than usual, the deficiency in temperature being very marked from the ui^per 
Missouri Valley -westwtol to Idaho, Oregon, and northern Nevada, where it 
ranged from 3'' to 4'" 


RAINFALT. for THE SEASON IN THE SEVERAL REOIONS. 

Plate LXII shows the total rainfall for the period from March 1 to October 9; 
and Plate LXIII the excess or defilciency as compared with the normal. Except 
over eastern Texas and southern Florida, the seasonal rainfall in the Southern 
States was was much lighter than usual, the deficiency ranging from 4 to 16 
inches. There was also a marked deficiencj over the northern portion of the 
Ohio Valley, the greater x>artof the Lake region and New England, and through- 
out the central and southern Rocky Mountain districtSi The total rainfall over 
the greater part of the Middle and South Atlantic and east Gulf States generally 
ranged from 24 to 40 inches, like amounts occurring over portions of the central 
Gulf coas band eastern Texas, while the region from Arkansas and northern Texas 
northward to Lake Superior received from 24 to 30 inches. Over much of the 
lower Lake region and northern New England the total rainfall amounted to 
less than 18 inches. The normal seasonal rainfall over a large portion of the 
central and southern plateau regions is less than an inch, but during the present 
season even this small amount aid not fall, the total for Yuma, Ariz. , for 223 dayjs, 
being only 0.01 inch. 



Aremge daily tmiqif.ratiiva depaHurcx Hn degrees Fahrenheit) for the season of mo from the normal, based upon ohm-rations for 
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Average dxiily temiieratiif^e depai'tures {in degrees Fahr,) for season of ISOOfrom norinaLhascd vponohservations for many years^ hy stations. 
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PROGRESS m AGRICITLTTTRAL CHEMISTRT IN 1899. 

As often happens, a large part of the AYork of this field has been of snch a nature 
that no immediate results could be expected. In all parts of the world eontribn- 
tions hare been made to agricnltiiral chemistry during the past year which do 
not seem of sufficient general value to merit mention in a paper of this nature, but 
which will serve to make up data essential to generalizations that may follow in 
the near future. As an illustration, a vast array of digestion experiments may be 
cited, as well as the chemical examination of soils, irrigation waters, foods, and 
feeding stuffs. 

The subject of the application of nitrifying organisms to the soil has received 
an increased amount of attention, and while the results of many experiments 
would seem to be conclusive, it can not be said that a marked advance has been 
made. It is well known that such an ax)plication is of value to soils on which a 
stand of a leguminous idant could not be otherwise secured, hut much remains to 
bve clone in determining the classes of soils to which ferments may be added with 
advantage, and the partic;iiar ferment which is essential to each plant. 

It has long been held that the ordinary complex nitrogenous compounds of 
the soil are changed successively into ammonia, nitrous acid, and nitric acid. 
Within the last year it has also been shown that even the simplest amins, when 
subjected to the action of soil ferments, are never oxidized to nitroxis or nitric 
acid without the formation of ammonia as a preliminary product.^ 

Experiments made on the conservation of manures,- indicate that greater loss 
takes place in storing acid manures than those whose reaction is alkaline. In 
the former case the loss is due to the liberation of free nitrogen owing to the 
reaction of nitrites with ami do or ammonium compounds, while some ammonia 
is given off by alkaline manures. 

Pot experiments with soils show that a reduction in yield follows the applica- 
tion of coarse straw and manure. It has been held that this was due to that 
change in the x>hysical nature of the soil caused by the coarse texture of the 
material employed. Recent experiments,^ however, indicate that the reduction 
in yield is due to the sui)i>lying of a favorable medium for the denitrifying organ- 
isrns already present in the soil. The grinding of the straw and manure did not 
tend to reduce the action of the denitrifying organisms. Pentosans were found 
to promote the development of these organisms more than cellulose. Ordinary 
variations of the water content of the soil did not appreciably affect denitrifica- 
tion, but a high water content seemed to favor it. It is not believed that much 
importance is to be attached to denitrification resulting from this cause in the field. 

Contrary to the commonly accepted theory, humus, obtained from soil and peat, 
has been found to be comparatively free from amMs.-^ Evidence has also been 
offered in support of the view that humus is capable of decomposing minerals and 
insoluble salts.* 

Experiments published during the year seem to indicate that the availability 
of the ifiiosphoiic acid of certain phosphates is due to the action of silicic acid. 
These acids always exist together in soluble form, and the amounts of the two are 
somewhat, though not regularly, i^roportional. It is suggested that pho>sphorio 
acid goes into solution oh account of the more or less comifiete precipitation, 
either as carbonate or hiimate, of the calcium with which it is originally combined, 
and the consequent combination of phosphoric acid witlx animonia or other alkalies. 
This takes place most readily in phosifiiates whose lime is most loosely combined, 
such as sux>erphosphates and Thomas slag. 

The investigation of peaty soils has be& continued. Oiie sample,’ whose phos- 
phoric acid content was 0.3S per cent, ’contained 0.05 per cent of free phosphojuc 
acid, and 0.13 per cent combined with humus. Only insignificant amotiiits of 
lecithin were x>resent. 

The percentage of chlorin in the ash of the tobacco plant ® has been found, gen- 
erally speaking, to be roughly proportional to that of the chlorin in the soil, and 
inversely proportional to the percentage of nitrates in the soil. The chlorin occurs 
ill greatest abundance in the leaves and is combined almost entirely with potas- 
sium and sodium, xxotassium chlorid largely x>redominating, 

’ E. Bemoussy, Ann. agron., 1899, 25, 233-344. 

^G*. Marpmann, C, B. Bakt. Par.', 1899, 2, 67-70. 

® Kruger and Schneidewind, Landw. Jahr., 1899, 28, 317-252. 

^P. Sistini, Landw, Tersst., 1899, 61, 153-158. 

Lyashchenko, Selsk, Kohz. i Lyesov, 1899, 193, 718, through Exp. Sta. 
Record, 1899, 11,623. i 

** W. Hoffmeister, ibid., 1899, 52, 339-346. 

’G. Nannes, J. Landw., 1899, 47, 45-48. 

^P. Pichard, Cr„ 1899, 128, 615-617. 
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The cause of the reduction in the yield of starch when potatoes are fertilized 
with crude Stassfnrt salts ^ has been studied further, and the theory that injurious 
effects were due to the chlorin contained in the crude salts is full}- confirmed. In 
comparative experiments with pjotassinm fertilizers containing chloiin and those 
free fi*om it, the latter were found to increase both the percentage of starch and 
the yield of tubers and to be entirely free from the injurious effects of the former. 
It is suggested that potatoes take ux3 more potash in the form of chlorid than in 
any other combination, and that the potassium chlorid content of the tubers 
interferes with the formation of starch. 

Some attentioia has been given to the injurious effects suffered l,)y soils that have 
been overflowed by sea water.- In addition to the salt that is left behind, the 
layer of mud that is deposited is said to jwevent the washing out of the sodium 
chlorid and interfere with the germination of the seed. 

In a large number of laboratories an extensive study of the comxiosition of 
soils has been made. Of much of this work it can only be said at xu'esent that 
the literature of the subject has been increased. Many of the analyses were con- 
nected with extensive xdans of fertilization, croii rotation, or irrigation. In 
some cases they form a x^art of the survey of a large section of the country. 
Many agricultural laboratories, both in this country and abroad, have conducted 
work of this nature. 

Analytical methods have been criticised, and some new methods and imxiortant 
modifications of old ones have been devised. As illustrations, two methods ® 
may be cited which have been suggested for estimation of the carbon dioxid 
coinbined with lime, without including that of the carbonate of iron. In this 
connection may also be mentioned valuable contributions that have been made 
to the literature of methods for the determination of the x^roductiveness of soils.** 

The study of the effect of sx^ecial feidilization and culture on the composition 
of seeds has received considerable attention. It has been found that the fertili- 
zation of rape® for a large yield (with phosi^horic acid) x>roduces a seed with a 
relatively high percentage of fat and low i^ercentage of proteids. Maize ® has 
also been found to he suscex)tible of improvement in its composition, by means 
of seed selection. Thus, it is i>ossible to grow a xu’oduct rich in stai'ch or in pro- 
teids as may be desired. It is claimed that this cereal may be roughly graded 
with respect to its proteid and fat content by the naked eye, since the x>ercentage 
of x>i’oteids varies with the thickness of the glutinous layer, and that of the fat 
with the size of the germ. 

The 'water sui^ply and water content of the soil has received the usual amount 
of attention at home and abroad. A study has been made" of the relation 
between the fertilizer and water content of the soil, and the amount of *water 
removed therefi'om by oats under varying water and fertilizer content of the 
soil. In this work it was found chat the water sux>lfiied could be more comifietely 
utilized the larger tlio ai)xdication of fertilizers, and that a liberal apxdicatiou of 
fertilizers recpiires a large amount of w’^ater. With an insufficient water sux»ply, 
however, a heavy application of fertilizers was found to make the soil solution 
too concentrated and cause a redtiction of the yield. The application of salts, 
which caused deleterious changes in the comi)Osition of the fertilizing ingredients 
of the soil, was found to affect the water sux^idy unfavorably. At the same time, 
experiments are described*^ 'which seem to disiu'ovethe theory that the ax^plica- 
tioiis of fertilizers to soils retards the loss of moisture by evax>oration and drainage. 

The study of the Australian salt bush and its value as a stock food, as well as its 
Xiower of resisting alkali ai d drought, has been continued in California.® This 
work confirms the exx^erience of x^i’e^^^ding years in approving of the plant as a 
forage x)lant to be raised in alkaline soils. A number of other drought and alkali- 
resisting idants have also been described, and their value as forage x>lants dis- 
cussed. 


^ Johann. Wilms., J. Lancl'w., 1899, 47, 251-393. B. >Sjollema, ibid., 805-809. 

A. J. Swawng, Landw. Yersst., 1899, 51, 

Adolf Mayer, ibid. , 1899 ,51, 380-340. Stutzer and Hartleb. Mitt. Landw. Inst . , 
Breslau, 189if, 101-105, abs. Exx^. Sta. Record, 1899, 11, 110. 

'*W. W. Winuer, Izv. Moscow, Selsk. Inst., 1899, 5, 117-144, through Exp. Bta. 
Record, 11, C33. 

Wilh, Grashoff, J. Landw., 1809. 47, 85-90. 

Kh G. Hopkins, HI. Exp. Sta. Bull., No. 55. 

^ C. V. Seelhorst, J. Landw., 1890, 47, 369-378. 

® Willard and Clothier, Kan. Exp. Sta. Bull,. No. 89. 
m. E. Jaffa, Cal. Exp. Sta. BuU., No. 135. ’ 

^'Alven Nelson, Wyoming Exp. Sta. Bull., No. 43. 
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The cliemifttry of the changes of nitrogenous comx>ouncIs during the germina- 
tion of the seed and the growth of the plant has received careful attention.^ The 
jtollowing is given as a summary of our information on this subject atthe j>resent 
time: (1) The process of proteid decomposition occupies a long period, and may 
lie characterized by a peculiar curve. (3) The accumulation of asparagin is 
characterized by a simihu* curve, whose maxim nm is identical with that of the 
hrst-mentioned curve. (3) Both curves attain their maxima a few days before 
the evolution of carbon dioxid takes place. (4) At the end of the period of germi- 
nation the rate of the formation of asparagin exceeds that of the decomposition 
of proteid, some asparagdn being formed from ainido compounds. (5) Proteids 
may be formed in the dark from carbohydrates and amido compounds, but not 
from asparagin. (6) Proteids are decomposed as rapidly in seeds germinating in 
the light as in those germinating in the dark. (T) The formation of proteid 
begins with the unfolding of the leaves — ^in some plants in ten clays after germi- 
nation, in others later. (8) Proteids are formed simultaneously from asparagin 
and other ainido conipouncls, or from the latter first and then the former, but 
never the reverse. (9) The most energetic regeneration of x>toteids occurs in 
seeds. 

Recent work in the study of the vegetable proteids - has led to the conclusion 
that the protein bodies hitherto prepared are in fact definite chemical com- 
pounds of protein substances with common mineral acids, or contain such com- 
pounds in admixture. It is also found that egg albumen prex>ared by the usual 
process contains two distinct substances. 

Some very extensive work has been done on the chemistry of butter fat,® a 
series of samples of butter madefromalierd of high-grade Guernseys being taken 
as the basis of the work. Attention has been given to the physical and chemical 
constituents of the substance, its chemical comj>osition, and the chemistry of its 
rancidity. This work is of such a nature as not to ^lerinit an abstract, but adds 
materiafly to our information on the subject. In point of scientific value, it will 
doubtless take a high rank in the chemical work of the year. 

BEET SUGAR. 

Tho attention of the laboratories of a large number of the agricultural experi- 
ment stations, especially of the Northern States, has been occupied a part of the 
year with sugar beets. While it can not be said that any new information has 
been gained by this work, a large number of analyses have been made, and the 
data accumulated are undoubtedly of value. 

The impoi*tance that is attached to this work by the capitalists of the country 
is indicated by the number of beet-sugar factories that have been completed in 
the United States during the year 1899, in time to he operated during tne beet 
season of 1S09 and IDOO, as welf as the number building for the season of 1900-1901. 


Beet-sugar factor k'tt built in JSP:). 


CxMiiixiny. 


Location. 


Oapiu*- 
ity. a 


Spreekels Sugar Co. 

Ampricaii Beet Sugar Co 

Union Sugar Oo 

Colorado Sugr.:!' Manufacturing Co 

Illinois Sugar Co 

City Sugar Co..,.. 

West Bay City Sugar Co 

Alina Sugar Co 

Kalamazoo Sugar Co 

Wolverine Sugar Co 

Holland Sugar Co 

Detroit Sugar Co 

Peninsula Sugar Reiining Co 

Standard Beet Sugar Co 

Utah Sugar Co 

Washington State Sugar Co 


■| 

I Sprocliels, Cal 

1 Oxnard, Cal 

Santa Maria, Cal 

Gland .Tunetiou, Colo 

I Pekin, 111 

i Essex ville, Mich 

j West Bay City, Mich 

I Alma, Mich 

‘ Kalamazoo, Mich 

I Benton Harbor, Mich 

I Holland, Mich : 

I Rochester, Mich 

Caro, Mich 

Ames,Nebr * 

Springville, Utah (^auxiliary to Lehi > 

I Waverly,Wash 


IHX) 
Si)() 
7(X) 
i)(KI 
51 H) 
509 
5(H) 
5CH> 

sno 


5(H) 

(HIO 

C(H,) 

;i5() 

359 


a Quantity of heets ground daily when running full time expressed in tons of 2.240 pounds. 


’ D. N. Prianischnikow, Landw. Yersst., 1899, 52, 137-165 and 347-383. 

'^T. B. Osborne. J. Am. Chem. Soc., 1899, 4, 477-495. 

■ C. A. Bro-mie, jr.. J. Am. Chem. Soc., 1809,21, 613-05.3, 807-837, uml 97r>-994. 
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Fcwtovlc^ handing for campaign of lOon-iifOL 


Ojiiipauy. 


LotfatioiJ. 


Anierif‘aii Beet Siiafar C’o. 
National Beet Suy:ar Co . 
Continental Suj^ai* Co .... 
Einpive State Sugar Co.. 
Utah Sugar Co 


I Rocky Ford, Colo 

I Sugar City. Colo 

i Fremont, i>liio 

: Lyons, N. Y 

; Bingham Junction. Utah 
1 Lehi^. 


Capac- 
ity. a 


(auxiliary to 


hfxm 

r>o{> 

h«) 

S5() 


<7 Quantity of beets ground daily when running full time expressed in tons of 2,240 pounri.s 


THE PEIHCIPAL mJtlHIOXJS INSECTS OE THE YEAH 1899. 

The American Locust (Schistoeercci amcrleana'Di'.). — The American grasshop- 
per or locust appeared in great numbers in portions of Greorgia and Mississippi, 
and did considerable damage to corn and small grains, and in cotton fields. 

The Apple Aphis {Aphis mali Fab.). — Many^ cases of injury by this common 
apple pest were reported in various portions of the country, and in particular in 
Pennsylvania, District of Columbia, North Carolina, Georgia, Iowa, Washing- 
ton, and Arizona. 

The Apple-tree Tent Caterpillar (Clisiomnqxi amerleana Harr.). — The 
apple-tree tent caterpillars were more abundant than in several years in New Y^orlc 
and New Hanipshire. 

Asparagus Beetles {Qrioceris c/sparagri Linn.; 0. 12-punctata lArm,) . — These 
two species continued their spread northward and westward, although no serious 
injury has yet been reported in the new localities which they have invaded. 

The Bean Leaf-beetle {Cerofovia tnfurcaUi Forst.). — This leaf-beetle did 
considerable damage to beans in Virginia, Maryland, Alabama, and Missouri; 
an attack was noticed also in Illinois. 

The Black Aphis op Violets {Bhopalosiphum violce Perg.).— This, one of the 
most destructive insects in violet greenhouses, was reported as in previous years 
to be injurious in several localities in New York, Maryland, and Canada, in the 
last-mentioned locality being reported by Dr. James Fletcher. 

The Black Gooseberry Borer (Xylocrius agassizii luec ,). — This new pest of 
the gooseberry was reported to have done injury to the stems of this n’uit in 
British Columbia, where it was found in stock recently introduced from Oregon. 

The Boll Worm; Corn-ear Worm (Heliothis armiger Hbn.).— In Georgia the 
boll worm was more than usually destructive to tomatoes, beans, and sweet corn. 
It also did extensive damage to beans in Mississippi. Farther north it was less 
injurious than in many years. 

The Bronze Appi^e-tree Weevil {Magdalis cenescens Lee.), — Injury by this 
new enemy to the fruit industry of the Pacific States was reported in portions of 
Washington and Oregon to apple trees of all ages. 

The Cabbage CmcuiAO (Ceiiiorhi/nchus 7'apce Gyll.). — This enemy to young 
cabbage plants was troublesome in the vicinity of Racine, Wis., and was found 
in the greatest abundance in the District of Columbia. 

The Cherry Fruit Fly {Trypeta cingulata Loew.). — This fruit fly was found 
to be very injurious to cherries in various parts of New York the past spiing. 

The Chinch Bug (Blismis Uucoptems Say).— An outbreak of the chinch bug in 
northern Ohio has been descifibed by Pi’ofessor Webster. 

The Clover-leaf Weevil (Phytonomus pniictatus Fab.). — Extremely abun- 
dant in the District of Columbia. 

The Colorado Potato Beetle {Doryplioixt lOdimata Say).— The “ Colorado 
potato bug ” attracted more attention than for several years past. Professors 
Slingerland and Quaintance report it as being more than usually common in New 
York and Georgia. Prof essor Johnson did not find it as abundant as usual in 
Maryland. 

The Common Strawberry Leap-roller {Phoxopteris comptana Proel.) This 
common leaf-roller occurred in abundance in the District of Columbia and Mary- 
land during the last season, and was I'eported to have been troublesome also in 
Iowa and Illinois. 

The Common Squash Bug (Anasa fmfis DeG.). — The squash bu§ continued 
its depredations on cucurbits, and has been especially destructive in Georgia. 
Dr. Pelt has recorded it as abundant in parts of New York. Correspondents 
have reported injury also in Mississippi, Wisconsin, and Virginia. ^ 

The Destructive Green Pea Louse (iVec^aroi^/iom destructor Johns.).— This 
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plant-louse, new to economic science, attracted mncli attention along tlie north- 
ern Atlantic section of onr country. Recorded from Virginia to New Bruns- 
wick, it was especially injurious in Maryland, where Professor J uhnson reports its 
damage to acres of peas. 

The European Orchard Scale (Aspidiotus ostrecefonnU Curtis).— Tlie dis- 
covery of this well-known Euroi^oah scale in various parts of our country has 
been recorded by Mr. Marlatt of the Division of Entomology. As yet, it has been 
found only iii the northern portions— New Y'ork, Michigan, and Idaho; and in 
Canada. 

The FalTj Army Worm or CtRass Worm (Lcq'}Jrygma friigi 2 '>eTda S. and A.).— 
The fall army worm api)eared in unusual numbers during the year throughout a 
considerable extent of the eastern United States, from central New York and 
noriliern Illinois to Florida and Geor^a, and west'^s^ard to Kansas. The species 
was particularly destructive to the rice and corn fields of the South, ta« small 
grains, grasses, and lawns northward, and to a great variety of garden crops in 
all sections. The same insect was rei>orted as damaging tobacco in Cuba. 

The Forest Tent Caterpillar {CHsioccimpa disstria Hbn.). — The north- 
eastern portion of the country again suffered severely from the ravages of the 
forest tent catei*pillar. 

The Fruit-tree Bark-beetle {Scolyhis mguloms Ratz.).— The fruit-tree 
bark-beetle was observed injuring the peach and other fruit trees in Michigan, 
Georgia , Pennsylvania, Ohio, Indiana, Virginia, West Vir^nia, and Maryland. 

The Grape RorjT-woRM {Fidia viticida Walsh.). — This insect continued its 
depredations, according to Messrs. Webster and Mally, in northern Ohio. 

The Greenhouse Leap-tyer {Phhjdccnia rnhigalis Guen.). — This destructive 
greenhouse pest, though not so troublesome as in previous years, was still of some 
importance as a depredator ni^on violets in Maryland and Virginia, and to other 
greenhouse plants in New York and Canada. 

The Harlequin Cabbage Bug {2Iiirgantia Jnstriomca Hahn).— This, one of 
the worst enemies of cruciferous cxops, was less troublesome northward than for 
a number of years. It was, however, locally abundant in certain localities in 
Maryland and Georgia. 

The Hessian Fx^y ( Cecidomyia destructor Say) .—The ravages of the Hessian 
fiy attracted attention in Ohio, New York, Michigan, and Minnesota, yet without 
instances of great severity. In Maryland it was reported as very abundant on 
early sown wheat. 

Tee Imbricated Snout-beetle {Fpici^nis imhHcatus Say).— Injury by this 
beetle to fruit-trees in Texas and Oklahoma was reported. Attack was noticed 
in Maryland, but the species was rarer in its northern range than in former 
years. 

The Imported Cabbage Webworm {Mellida nndaUs Fab.).— This cabbage 
web worm, an important insect new to economic entomology , and of recent impor- 
tation into the United States, was rei3orted during the year as having done con- 
siderable damage to cabbage, tuimip, and other cruciferous crops in portions of 
Georgia, South Carolina, and Alabama. 

The Imported Cabbage Worbi {Pier is rapiv Linn.), — This specie.s was quite 
troublesome to young cabbage in Maryland and Virginia early in the season, hut 
■was controlled by parasites later. It w’as trouble.some during the year in G eorgia, 
Alabama, California, Illinois, North Carolina, and the District of Columbia. 

The Imported Currant Worm {Pieroinis rihesU Scop.).— This introduced pest 
was abimdant and injurious in Maryland. Virginia, and Kentucky. 

The Imported Elm Leaf-Beetle (GaleruceUa tut cola Mull.).— The elm leaf- 
beetle has been recorded as very abundant in Massachusetts by Professor Kirk- 
land, in New York by Dr. Felt, and in Maryland by Professor Johnson. 

The Larger Corn Stalk-Borer (Diatrcea saccharalis Fab.).— This corn- 
stalk-borer has been recorded as abundant in paris of South Carolina, Georgia, 
and Alabama, but was rare farther southward. 

The Mediterranean Flour Moth {Ephestia Jcuehniella Zell.),— This moth 
was a conspicuous mill pest in California, Pennsylvania, New York, Ohio, and 
Canada. Late in the previous yeai* it was reporteii in a new State, Minnesota, 
The Melon Plant-Louse ( A 2 >his gossypii QIot.). — Professor Johnson reports 
that the melon plant-louse rained hundreds of acres of melons in Maryland, Pro- 
fessor Quaint ance recorded its abundance in Georgia. 

The New York Weevil (Ithyeerus noveboraoensis Porst.) . — During the year 
riiis species effected injury to aiDple and i>each trees, as reported by Professor 
Quaintanee in Georgia, and by a correspondent of the Division of Entomology in 
Virginia. 

The OBLiQrE-nANi»Ei) Leaf-Roller {Caeceekt rosacaxna Harr.). — This com- 
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mon enemy of rosaceous plants was observed by Messrs. Chittenden and Pratt in 
great nniiibers in different localities in Maryland, and an attack was rei^orted by 
Dr. James Fletcher in greenhouses in Canada. 

The Onion Thrips {Tlirips tabaci Lind.). — The onion thrips continues to be a 
subject for investigation in several States, Michigan and G-eorgia being notably 
affected, while it was also recorded from Ohio, Florida, and Kew York. 

The Pale-Stpjped Flea-Beetle {Systena bJanda Mels.). — Injury by this 
si^ecies was noticed by a correspondent in Michigan, and it was rex^orted by Pro- 
fessor Johnson as troublesome in Maryland. Damage was severe to sugar beets, 
to Kieffer x)ear grafts and to tomatoes. Attack was also noticed on beans. 

The Pear-Tree Psylla (Psylla ^yyricola Forst.).— The pear-tree Psylla has, 
according to Professor Johnson, been unusually abundant in Maryland pear 
orchards. 

The Pickle Worm (Margcmnia nitidalis Cram.). — The idckle worm was 
very destructive to cucurbits in Georgia. 

Pine Bark-Beetles (Dendroetomis spp.).— Extensive damage was done to 
coniferous forests in the Northwest by species of this genus of destructive bark- 
boring beetles. 

The Plum Curculio (Conoirachehis nennjyliar Hbst.). — The i3lum curculio 
was r exported by Professor Quaintance as o^upositing in ai:>i)les, currants, and 
salmon berries in Georgia. In Maryland Professor Johnson states that it did 
much injury to the peach crox>. 

The Plum Moth jnNon’rom Walsh.). — This insect which is some- 

what of a X")est farther north, was abundant in Maryland near the District line, 
attacking and destroying both xduins and apples. 

The Purple Scale {MytUaspis eitneola Pack.) . — The x^uride scale of the orange 
seems to have gained a firm foothold in southern California, and during the i^ast 
season there was considerable alarm among the orange growers of that State. A 
State emxoloyee, Mr. George Compere, was sent to Hawaii to collect specimens of 
a Coccinellid beetle, which Californians hope may reduce the scale insect to insig- 
nificant numbers. 

The Rocky Mountain Locust (Melanoplus sjmtus llhos.) ,—^T}xere wm some 
hatching of the destructive Western grasshopper or migratory grasshox^per in 
North Dakota during the present season, and a large swarm was observed fiyiiig 
over that x>ortion of the country. 

The Rose-Chafer (Macrodaetyhis sitbspinosiis Fab.).— Professor Webster, of 
Ohio , claims to have found a valuable remedy for the rose-chafer. One-half x^ound 
of fish-oil soaxi dissolved in a gallon of water and sprayed upon them will kill 95 
per cent. 

The Salt-Marsh Caterpillar (Leit caret ia acrcea'DTn.)^ — This was one of the 
commonest caterpillars in the District of Columbia, Maryland, and Georgia during 
the year, attacking cabbage, beans, x:>eas, and vaiious other garden croi^s. 

The San Jose Scale (AsjJ^V?^bf^^^per«/cfo^fHsComst.). — The San Jose scale con- 
tinues to occupy a prominent place in the list of insect i^ests. Notable remedial 
work was x>erfonned both in Maryland, where Professor Johnson exterminated it 
with hydrocyanic-acid gas, and in New Jersey, where Professor Smith used 
crude i)etroleum against the scale. 

The Seventeen-year Cicada {Cicada septendccivi Linn.).— Brood XIX of 
the Seventeen-year Cicacli made its appearance in western New Y"ork. 

The Smaller Coen Stalk-Borer (ElasmopaJpm Ugnoselhis Zell.) .—This stalk- 
borer was rei^orted for the first time since 1881 as iujuiious in the Southern 
States. It was destructive to beans and x)eanuts in Alabama, Georgia, and South 
Carolina. 

The Sooty Corn-Root Weeworm {Crambus caliginoselhis Clem.). — Professor 
Johnson has recorded a new and remarkable habit of the corn Crambus in infest- 
ing the stalks' of tobacco. It was also abundant on lavuis in the District of 
Columbia. 

The SqUxISH-Vine Borer {Melittia sadyriniforinis lihst,) . — The squash-\une 
borer was rex^orted in injurious numbers fi*om Georgia and Ohio. It was abun- 
dant in some localities in Maryland, but occurred so late as to do little injury as 
comx^ai’ied with former years. 

The Striped Blister Beetle (Epieania vittata Fab.).— This blister beetle 
was very abundant in New York on potatoes, according to Dr. Felt. Professor 
Webster says that more complaints than usual were received of its ravages in 
Ohio, while Professor Johnson recorded it as esi:)ecially numerous on iDotatoes, 
tomatoes, cabbage, and beets in Maryland. 

The Striped Cucumber Beetle (DiV/broitca r/ffa/a Fab.).— The strixied cucum- 
ber beetle was reporied as doing much damage in Georgia, Maryland, and Indiana. 
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The Taknished Plant-Bug (Lyfjw^. Linn.). ---Professor Stedman has 

reported on the daiua^^’e by the tarnished plant-bng in Missouri. Pi*ofessor 
Johnson recorded it as stLcldhg the buds of pear and ]>lnin trees in Marjdand; he 
used ii spray of 15 per cent solution of kerosene and water successfully. Professor 
■\Yebster recorded it as injurious to peach buds in Ohio. 

The Violet Hxwti.y {Eniphyt its ccuiademis Kby. ) .— -This sawfiy was reported 
by Dr. James Fletcher ro have been destructive in violet greenhouses at Toronto, 
Canada. 

The Wa.lnut Hand-Maid Moth {Datana integerrima G. &R,).—The cater- 
pillar of this destructive forest insect was reported to have done extensive injury 
to different species of forest, shade, and fruit tree>s by defoliation in Ohio, North 
Carolina, Maryland, and the District of Columbia. 

The Western Corn Root-Worm (Dkibrotica longicornis Say).— During the 
season this s^iiecies 'was injurious in Nebraska and Oliio, and was reported to be 
increa^sing in the severity of its attack in both States. 

The Western G-reen June Beetle ( AUorhina mutabilis Govy). — This south- 
western species of June beetle was stated by a correspondent to have been inju- 
rious to a considerable number of fruits in southern Arizona. 

The- White-Marked Tussock-Moth {Orgyici leiieostigma S. & A.).— In Balti- 
more, Md., this tussock-moth was unusually troublesome on shade trees. 

Wingless May Beetles (Laohnostermifareta Lee., LJanceolata Say). — 
The two species of wingless May beetles above mentioned were injurious to col- 
lards in Texas. 

The W oolly Bear (Spilostyma rirgi n lea Fab. ) .—The woolly caterpillars of this 
moth were very injurious to onions in both Georgia and IMassachusetts as 
reported hy Professor Quaintance and Professor Kirkland. 

PROGRESS IN FRUIT GROWING IN 1899. 

Ill the absence of statistics on the subject, it is safe to say in a general way the 
year 1899 was a fairly prosperous one in fruit growing. Where crops were short 
many valuable lessons resulted in experiences gained of certain pecnliarities of 
the season. 

A prominent fruit grower in southern Michigan, whose motto has been “ Thor- 
ough Culture,” reaped a lich harvest from his peach crop, though the widespread 
anci unusual cold wave of February, 1899, had destroyed the peach buds, not only 
of his vicinity, but of nearly the whole peach belt from the Rocky Mountains to 
the Atlantic seaboard. The exception in his case was doubtless due to the fact 
that his trees were in complete health, full of vigor, and constant care and con- 
tinuous culture prepared them for the trying ordeal through which they passed. 
This fact is suggestive. 

Another peculiarity of the past season was the long-continued and universally 
prevalent droughts. Here, also, is found a valuable lesson on culture. An intelli- 
gent fruit grower of Connecticut, who has more than once pronounced blessings 
on the San Jose scale, curculio, and codling moth, inasmuch as they have no ter- 
rors for him, hut assist him in securing a monopoly of the best markets, claims 
the drought is a hie.ssing in disguise, as he meets it in an intelligent way that is 
sure to bring satisfactory rewards for his perseverance. It is sxifficient to say he 
does not “ wait for rain ” before ordering his cultivators into the field. 

Pomology not being an exact science, it is imi^ossihle to make a definite state- 
ment of the progress made during a given time: Init it is safe to say that no single 
year in the history of fruit growing in the United States has shown greater 
progress in the production of new varieties as well as in methods of culture, care 
of ti*ees, plants, and vines and the management and marketing of fruit products. 
i The production of new and desirable varieties is an art rapidly approaching the 
I conditions of a true science. While it is a fact that many valuable discoveries in 
\ this line have been the result of accident, we are not content to longer trust to 
chance for valuable results. Fruit gi-owers are learning to combine the good 
giualities of both parents in the imiirovement of pomological offspring, as is clone 
in the breeding and imi>rovemeiit of domestic animals. Very great sldll and sci- 
entific knowledge is required in the line of iilant breeding in order to obtain any- 
thing like satisfactory results. From this cause the successful and continuous 
l>rodiK*tion ot desirable new varieties will forever belong, as it now does, to the 
intelligent, painstalnng few. No mere bungler or novice can expect to attain 
satisfactory results in this line of work.* The creation and introduction of new 
and promising varieties of fruits is not the work of a given periocl of time, as, for 
instance, a calendar year, hut more properly a series of years, in which to test 
their <iuiihties under the varying conditions and vicissitudes of climate , etc. A 
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variety must be pretty tlioroxighly tested l3y the above standard before it can be 
safely given out as beyond doubt an acquisition. 

In this connection it is admissible to refer to a series of interesting experiments 
being made by Prof. H. J. Webber, of the Division of Physiology and Pathology, 
in the production of hybrids of the liardy orange. Citrifs ir if of iota, crossed -with 
the common sweet orange. These experiments are now well under way, many 
promising plants having already been x>rodiiced. from which it is hoped to obtain 
miit in the near future It is hoped that varieties may thus be obtained that are 
of fine quality and sufiicieiitly hardy to greatly extend the limit of practical 
orange growing. 

The successful introduction into California of the blastor>liaga during the loast 
year by the Department of Agriculture, greatly encourages” the hope of success in 
producing the true Smyrna fig. Great anticipation is novr centered in the successful 
■whitering of the colony of insects established during the xiast year at Fresno. If 
they should come out all right in the spiing and follow their natural instincts, 
as in their native home of Smyrna, the successful iiollination of the Smjn-nafig in 
California is almost assured. 

The export trade in aiiples. while not as large as that of 1S06--97 (the largest 
ever known by more tlian 1 ,500,000 barrels) , shows an increase over the year 1807-98 
of almost a half a million barrels. Great Britain is the best export market for 
the apple, and there is an increasing demand for the apiDle in the German Empire. 

The shipments of deciduous fruits from California shows an increase of 37 per 
cent over the year 1898. The total for the year was 7,500 carloads. California 
produced 14, 000, 000 pounds of almonds, equaling one-third of the home consump- 
tion. 

The best paying fruit crop on the Delaware x^eninsula in 1890 seems to have been 
the Kieflier |>ear, 

Florida jiroduced about $300,000 worth of cocoanuts. 

RECENT PROGRESS IN ROAD BUILDING. 

The Maryland highway division of the State geological survey, since its 
creation by the legislature in 1898, has made a carefiil inquiry into the road ques- 
tion of the State, Its report sets forth the need of better roads, and gives sug- 
gestions as to the manner in which this result may he most quickly and accept- 
ably brought about. The document takes up tue question of road legislation 
and shows how much money could be saved by iratting the roads in good condi- 
tion; which amoxint is estimated at $3,000,000 per annum. The total mileage of 
public roads in Maryland is placed at 14,483, or about 1.47 miles to each square 
mile of territory. This amount includes toll roads which are owned by 51 com- 
panies, the combined leng*th of such roads being 497 miles. Over 13,000 miles of 
Maryland roads are composed of earth, 890 miles are built of stone, 225 miles of 
gravel, and 250 miles of shells. There are 2,021 miles of highways in the State 
that are classed as main roads. 

Governor Stone, of Pennsylvania, has recently appointed a special commission 
to investigate the road subject of the State and to present a hill to the next legis- 
lature which, in the opinion of the commission, uull best meet the demands for a 
change in the present system of road building. The commission consists of A, J. 
Cassatt, president of the Pennsylvania Railroad; ex-Governor Beaver, John P. 
Elkin, attorney-general of the State; H. B. Breckenridge, of Leetonia, and H. C. 
Snavely, of Lebanon. 

A report comes from Allegheny County, Pa., that 25 miles of road were opened, 
improved, and dedicated to the public during the calendar year 1898, and during 
the past year the amount has been increased to 50 miles. These roads have been 
macadamized and given subdrainage and surface drainage. The width of the 
main roads is about 33 feet , and they traverse populous rui'al districts. The average 
cost per mile for road improvement in Allegheny County is about $6,000. About 
85 miles of roads are either contracted for or are now undergoing improvements. 

The legislature of New York is being strongly urged to appropriate $1,000,000 
this year for the improvement of State roads. Massachusetts approx>riates one- 
half million dollars annually for the same purpose? while New Jersey spends 
$150,000, and will this year probably increase that amount to $200,000. 

The toll roads of Kentucky are being bought up and made free as fast as possi- 
ble. These turnpikes are turned over to the counties in consideration of a payment 
of from $75 to $250 per mile. Some of them, however, are given to the counties 
without any consideration whatever. Shelby County has recently bought up 117 
miles of turnpike, at a total cost of about $15,000, and these roads were made free 
on January 1, 1900, It has been estimated that nine-tenths of the roads of Kern 
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tiickv are still %yorlced in tlie old-fashioned way hy forced labor. Each man living 
on tlie farm, between the ages of 18 and 50, is compelled to work the road or pay 
someone else to do so. This system very rarely results in good roads, as a large 
portion of the work injures rather than benefits them. The feeling is growing 
in Kentucky that the existing method compels too small a xiortion of the citizens 
to bear the burden of improving all the roads of tlie State, and a movement is 
now on foot to secure a more uniform system of taxation by jiassing a State-aid 
lav\'. The same condition exists in Virginia, where the State-aid sentiment is also 
becoming very strong. A State-aid meastire is also to be presented to the legisla- 
ture of Ohio, and will stand a fair chance of becoming a law. 

In Georgia road improvement is making a steady march. In the vicinitj^ of 
Athens over six miles of roads have been, in the last six months, thoroughly 
gi’aded and several very steex) hills liave been thrown out. The work lias been 
done at a very small expense to the county, the excavation and removal of earth 
costing not more then 10 cents per cubic yard. 

A long step toward better roads was taken in Tennessee by the adoxitioii of a 
new road law. This law, in effect January 1, 1900, differs from the old law in 
that it requires the election of only one road commissioner for each county, who 
is to have charge and oversight of* all roads and bridges in the county. Under 
the old law a commissioner was elected for each civil district. All highways in 
the State are now to be worked by contract, sealed xn'oposals for which are sub- 
mitted on or before the first Monday in January of each year. The main high- 
ways are to be constructed according to correct and high standard specifications, 
avoiding heavy grades and reducing some by cutting down steep x^ortioiis or 
changing the direction of the road where advisable. Bradley County, Tenn., is 
to have a hnncli-ed miles of new stone roads, ha'vdng recently borrowed money for 
the purpose. The construction of the main road from Clevehand to Mahan Gap 
has already been begun; hills are being leveled or skirted, hollows filled, and stone 
culverts and framework for bridges built. It is thought that 100 miles of stone 
and gravel roads will be completed in Bradley County by the end of the calendar 
year 1900. 

The commissioner of highways of Connecticut estimates that 500 miles of roads 
have been comiffeted since the State-aid system was adopted. The imi^roveinent 
of several hundred more miles is in i>rogress or has been projected. 

State Commissioner of Highways VM, of Vermont, states that more miles of 
roads have been built during the last year than during the whole period from 
1803 to 1898. One hundred and seventeen miles of road .were built during the 
calendar year 1899, and at this rate, if it continnes, the commissioner says that 
the main thoroughfares of the State will be made permanent within a few years. 

The peoifie of Colmnhia, S. C., have come to realize the necessity of good roads 
as well as the imjrortance of building them in the best and most economical way 
through the medium of good-roads machinery. A road-building plant has recently 
been purchased at an expense of about 39,000, which includes a fine rock-crushing 
plant, a large and a small steam roller, big i>lows, road machines, etc. The ruck- 
crushing plant tux’iis out about 00 tons of stone daily. 

A few years ago the legislature of California pas.se'd a wide- tire law, which, went 
into effect January 1, 1900. Several defects have been i:)ointed out in the law, and 
it is quite probable that it will become a dead letter on the statute books. 

At East Hampton, N.Y'., the women have taken a hand in the building and 
maintenanc e of the public highways , and for this use §1 ,55 1 . 50 has been turned into 
the treasury of the Ladies Village Improvement Society during the pa.st season. 
Considerable interest has been recently taken in the use of crude iietroleuin in 
improving the surfaces of common earth roads. The press has given the idea 
a wide circulation, and exixeriments are being made throughout the country. The 
advocates of this system claim that when a road is properly treated with oil the 
re.sult is a dustless and nonabsorbent surface, which will turn rain water and 
furnish a dark-colored roadbed, which is more pleasing to the eye than the ordi- 
nary light, dusty soil; also that an oiled road will be free from grass or weeds. 
The present methods of oiling the roads are yet in the experimental stage. 

PLANT DISEASES IN THE UNITED STATES IN 1899. 

DISEASES OF FEUIT, SHADE, AND OTHER TREES. 

With a few exceptions, the i:)revalence of fruit diseases in the United States in 
1899 did not vary greatly from what has been noted for jnevious years. Fruit 
trees throughout the country were in many cases severely injured by the extreme 
cold of the winter, and, while in many instances they recovered remarkably well, 



DISEASES OF PLAIS^TS. 


751 


yet a number were killed outrij?lit and some were so badly injured tliat they suc- 
cumbed later. Some were so slightly affected that the injury was not very apx)ar- 
ent, but ill many cases such trees vrill inevitably sooner or later Tjecome affected 
with some of the more common diseases. Peaches and, to a lesser extent, other 
fruit trees were so injured that they bore no fruit. Pear blight was very prev- 
alent during the year, causing much damage in the Le Conte 3»ear region of 
the South, and was reported for the first time as doing crtnsiderable injury on the 
Pacific coast. 

Apples were remarkahl3’' free from diseases of all kinds throughout the South, 
but in the Northern Pacific States a disease known as hlack caiiker caused great 
injury. Where the lines of treatment recommended by the Dexiartnient were 
carried out, however, the latter disease seemed to be controlled. 

Peach 3^ellovv^s still continues to do injim3% notably in the region near the 
Atlantic coast. In Michigan the disease has been brought largely under control 
by rigid inspection of orchards and the destruction of diseased trees as soon as 
discovered. A new disease, known as little peach, has recently" appeared in the 
I>each orchards of Michigan, and is also known to occur in New York and Dela- 
ware. Peach-leaf curl has been more or less prevalent throughout the Pacific coast 
region, as well as in the East. The ax)T>lication during the year of spra\’s recom- 
mended by the Department has resulted in controlling the disease wherever the 
treatment was properly' made. 

Black rot, anthracnose, and other diseases of the grape prevailed more or less, 
bnt in most cases they were held in check where prox^er treatment was carried on. , 
The California vine disease caused considerable alarm in parts of central and 
northern California, and experiments having for their object the discovery of resist- 
ant varieties are now being carried on and show encouraging results. 

In the subtroincal fruit-growing region, notably in Florida, freezes injured the 
young orange trees despite the stremions efforts made l)y the growers to x)rDtect 
them by means of sheds, tents, etc. Pineapples have been injured hj a number 
of diseases, especially by blight, but where careful attention is given to selecting 
healthy slips this disease may be in a measure controlled. 

Various trees planted for shade or ornament have been affected with the usual 
diseases wdiich x>revail to a greater* or less extent every year, dex^ending much on 
climatic conditions. In cities esx)ecially shade trees are ap^t to suffer during even 
moderate droughts, and there were many complaints, resulting from local causes 
of tills kind, during the year. 


DISEASES OF SMALL FRUITS. 


Anthracnose of the rasiiberrj" and Idackbeny and straw}.)erry leaf blight were 
abundant, although not more so than in xu’erious years. 

DISEASES OF COTTON, VEGETABLES, AN1> OF.REALS. 

Cotton was considerably injured by a disease known as wilt, which has spread 
over large areas of the sea island region and has also done considerable damage 
in the upland districts. Anthracnose and i*ust of cotton also caused severe 
damage in several localities. Wateimelons were injured by the wilt, but where 
the recommendations of the Deiiartment with reference to rotation of crops and 
the nse of fresh land were followed the disease was held in check. 

The leaf sxiot of lunskmelons was exceedingly^ abundant, esxiecialh’ in the Cen- ' 
tral States and the Rocky Ford, Ga., melon district. Tomatoes were injured by 
the leaf blight (Sei)toria) , which must now be regarded as a seiious factor in con- 
nection with the growing of this crop in the Central States and to some extent 
elsewhere. The bacterial diseases of cabbage, and of the tomato, eggxfiant, and 
Irish x^otato were about as abundant as usual, but did not do great datnage except 
in limited localities. The various gTain rusts and smuts were not more destruct- 
ive than usual, although iirevalent to a considerable extent. 
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STATE STAITDAKDS FOR DAIRY PRODUCTS, 1900. 

Tlie following table shows the requirements for articles sold tinder the names 
specified. States not named have no laws prescribing standards for dairy inmlttcts: 

[Prepavod by Dairy Division, B. A. I.] 



Milk. 

Skim 

milk. 

Cream. 

Butter. 

<r'lieese. 

!??tute.s. 

Total 

solids. 

Solids 
not fat. 

Fat. 

Total 

solid.s. 

Pat. 

Pat. 

Fat. 


Per ce7i t. 

Per ct. 1 Per cf. 

1 

Per ci. 

Per ct. 

Per cent 

Full cream, 30 p. c. fat. 
Half skim, 15 p. c. fat. 
Skim, from skim milk. 

35 p.c.total solids, fat. 








Dist. of Columbia 


9 

3. 5 

9.3 

20 

8;j 

Gloorgia - 


8.5 

3. 5 

Hot over 
12 p. c. 
water or 
5 p.c.salt 


Illinois 1 


3 


15 2 

80 

48 p.c.total solids, fat. 

10 p. c. milk-fats. 


9 

3 


80 


12. 5 

3 

' ■ 

15 

Maine - 

13 


3 




Massachusetts 

Apr il-Sept em ber . 

13 

12 

13.5 

9.3 

9 

3.7 

3 

3 

9.3 





Sp.fijrav. 

1.039-:« 

13 









3.5 

sp.^av 

20 


45 p.c.total .solids to be fat 
Prom milk testing at 
least 3 p. e. fat. 






Rew Hampshire — 
ITew Jersey 

13 

13 






Hew York'^ 

13 


3 





N'ortih Dakota 

13 


3 


15 



Ohio a 

12 


3 

1 

1 

80 

20 p. c. fat. 

May and June 

Oregon v- 

11.5 

12 


3 

sp.g:rav 

i.oa5 

3.5p. e. 

1 fat. 

6 per c. 
cream 
by vol. 
sp.grav 
il.033-3T 


Hot over 

PerMiftylvft,Tiia- - 

12.5 


12 p. c. 
cream 
byvol. 

3 


U p. e. 
water. 

Pull cream, 32 p. c. fat. 
Three-fourths cream, 24 
p. c. fat. 

One-half cream, 1C p. c. 
fat. 

One-fourth cream, 8 p. e. 
fat. 

Skim’d, below 8 p. c. fat. 

tMilk and skini' 
milk standards 
refer to cities 
of second and 
third class.) 

Rhode Island 

jSp.grav. 
i i:o3y-33 

! 

1 

.! 12 


2.5 



South Carolina 

8.5 





Utah 



9 n. c. 




Vermont 

12.5 

0. 25 


solids 
not fat 




May and June 

WaKbimirtnn - 

12 

8 

3 




Full cream, 30 p. c. fat. 
Bkimmed. 1.5 i>. c, fat. 

Wisconsin L- 

3 

i ' 



i 

i 






1 Condensed mint sliall be made fi*om milk containing at least the lejjal standard of p. c. 
butter fat, and evaporated to one- third or less of its orij^final volume. 

“Coffee cream shall contain at least 15 p. c. of fat, and wliippint? eream Sii p. c. fat. 

3 Milk solids of condensed milk shall loe in quantity the equivalent of VJ c. of milk solids in 
crude milk, of which solids 25 p. c. shall be fat. 


PROGRESS IN FORESTRY DURING- 1899. 

Advancement in forestry during the past year is observable both in the direc- 
tion of growth of public sentiment and in that of specific legislative and executive 
action. 

In May, 189S, an important increase in the appropriation of Congress for the 
administration of the Federal forest reserves enabled the Secretary of the Interior 
to place ill the field a more nearly adequate forest service. The forest ranger 
system as it now exists may hopefully be regarded, subject, of course, to impor- 
tant elaboration and extension, as the first step toward a scheme of forest protec- 
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taon that promises to be substantially efEective. In the suppression and avertance 
oJ; forest nres tlie present system has already shown enconraging results. 

Since September, 1898, seven new reserves have been added. These are the 
Trabnco Canyon and the Fish Lake I’eserves, the G-allatiii reserves, the Gila 
River, Lake Tahoe, Santa Inez, and Prescott reserves, with a total acreage of 
5,250,136 acres. The Mount Rainier Reserve, originally created by President 
Cleveland, has been rediiced by 207,360 acres, which have been set aside to form 
the Mount Rainier National Park. 

The United States Geological Survey is steadily pursuing its alMmportant work 
of surveying, describing, and mapping the lands included in the reserves. The 
work of mapping has progressed in the Flathead and Lewis and Clarke reserves of 
Montana, the Priest River and Bitter Root reserves of Idaho, the Cascade Reserve 
of Washington, and the Uintah Reserve of Utah. 

The examination of the forests of the reserves and adjacent regions has, during 
the past season, been completed in the Mount Rainer Reserve of Washington; has 
been continued in the Olympic Reserve, nearly completing that valuable forest 
region; has been commenced in the Cascade Reserve of Oregon, and the reserves 
of the Sierra Nevada of California. The work of estimating the supply of stand- 
ing timber, which was completed for the State of Washington last year, has been 
continued into Oregon, and most of the stand of that State has been secured. It 
has been continued in California, with the- prospect of completing that State 
during the coming year. Similar estimates are being made for the States of the 
Great Lakes — Michigan, Wisconsin, and Minnesota—tlie work being carried on 
jointly by the Department of Agriculture and the Geological Survey. 

General public interest in forestry has increased in a remarkable degree, shown 
by the attitixde of the jDress and the favorable legislative action which has fol- 
lowed agitation among the States; New York, with its College of Forestry and 
management of the the college forest, both now well under way, under the direc- 
tion of Dr. B. E. Fernow, takes, perhax>s, the first rank. This year a further 
appropriation of $300,000 was made for additional purchases of forest land in the 
Adirondacks, bringing the whole amount expended for this puri>ose since the 
organization of the Forest Preserve Board in 1897 to a total of $1,800,000. Though 
the purchases are not yet completed, the figures contained in the last report of 
the board show a total area of lands in the Adirondacks reserved to the State 
amoxmting to something over 1,100,000 acres. More significant still, as marking 
the beginning of a distinct movement on the part of private owners of forest 
lands, is the work in private forestry, also in the Adirondacks, which has been 
regarded as satisfactory in the main, both by the persons interested and by the 
Division of Forestry, under whose guidance it has been carried on. 

California, as usual, has been most active in all deparcinents of forest agita- 
tion, and although comprehensive legislation failed of the governor*s api>roval at 
the very close of the last session of the legislature, the intent of the xfian was car- 
ried into operation by the forest organizations themselves. A noteworthy happen- 
ing has been the offer of certain redwood manufacturers to furnish" $1,000 in 
money;, as well as to provide subsistence in their camps and transi>ortatiQn over 
their lines for the agents of the Division of Forestry, in order to hasten the time by 
a year when investigations on the growth and reproduction of the redwood could 
be begun. At the University of California a school of foresty may be established 
in the not distant future. 

Pennsylvania also has made marked progress. Her fox'est-fire law has received 
a useful amendment. The commissioner of forestry has received added author- 
ity, conferring power to purchase lands for creating forest reservations whenever 
there are available funds in the treasury for that piirpose. Under the safeguards 
provided there is no necessity for delay in awaiting special legislation for each 
new case of purchase. Finally, the commission authorized sometime since to 
select three tracts of land of at least 40,000 acres each, is about to take final action, 
and a recent communication from Dr, Rothrock states that within the next few 
months probably 200,000 acres of forest land will be reserved to the State of 
Pennsylvania. 

Minnesota has been especially energetic, and has been fortunate in having the 
efforts of her own citizens, ably assisted by enthusiastic friends from other States, 
in the endeavor to induce Congress to set apart vast timber lands for a national 
park and forest reserve. A State board of forestry has been appointed, whose 
members have been chosen on a well-considered plan. The special points of this 
•admirable act are its provisions for the acceptance by the board of lands |p:anted, 
deeded, or devised to them for the purposes of forest reservations, and for the 
reinvestment of the moneys to be derived as revenue from the proposed manage- 
ment, Assurances have been given that gifts, under these profusions, amounting 

1 A 99 48 
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to thousands of acres, will very soon be made to the board. An executive com- 
mittee has been chosen, composed of Captain Cross, president of the .board; 
General Andrews, its secretary; and Professor Green. It took action at once to 
arrange for a visit of inspection of the Minnesota forests by Dr. C. A. Schenok. 

Michigan has likewise created a i^eimianent forest commission, with the com- 
missioner of the State land office as ex officio meniher. The personnel of the 
commission, headed by Mr. jtAftlmr Plill, a prominent lumberman, promises most 
favorably. The main provision of the act is that the governor appoints a State 
fire marshal, for a term of two years. The marshal appoints two deputies, one 
of whom shall reside in the tipper x>eninsnla; and in addition, city and town fire 
marshals thronghont the State are made deptrties. A bill to create the office of 
fire warden, with provisions based on the Massachusetts law of 1804, was intro- 
duced but failed of passage. Its supporters, however, have good hoi}e of securing 
its enactment at the next session of the legislature. 

What Minnesota has been attempting for the ISTorth and West, North Carolina 
is ur^ng for the South, and for the seaboard States in general. A great national 
l}ark is imoposecl for the crest of the Alleghenies, primarily for timber preservation. 

Georgia has passed a significant amendment to her forest-fire law by which the 
setting of fire to W’oods willfully, carelessly, or negligently is now made a misde- 
meanor, whereas formerly malicious intent was specified, a provision which made 
the law inoperative from the difficulty of establishing proof. A number of other 
States 'Stand in need of similar amendments before their statutes, long dead on 
the books, can be rendered eifective. 

Wisconsin has provided that forest wardens, formerly appointed in every organ- 
ized town, are henceforth to be appointed in certain counties, -while in the remain- 
ing counties they are to be appointed only on request of the supervisors. 

In the matter of tree planting and conservation on a small scale, Indiana has 
passed a law offering partial remission of taxes on definite proportions of holdings 
covered with a specified number of forest trees per acre, either as virgin forest or 
as planted or partially planted to that number. Such areas are to be assessed at 
a valuation of $1 per acre. 

Nebraska and Ne%'ada have repealed their laws providing bounties for forest 
trees planted and cultivated. Like the bounty law of Pennsylvania, they have 
had small results because of the trivial inducement offered. 

The legislature of North Dakota recently established a school of forestry, 
located at the village of Bottineau; and a bill has just been introduced in the 
United States Senate (Senate bill 158, December 6, 1899,) providing for the grant of 
30,000 acres of public land, to be selected by the proper authorities of the State, 
to aid in the maintenance of the school. The bill has been twice read, and 
referred to the committee on imbUc lands. 



Forest reserves^ of tlio Fnited States, lutmes, locations, areas, etc. 
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AGRICULTUEAL LIBRARIES OP THE UNITED STATES.' 


State. 


Post oMee. 


Alabama.. 


Arizona 

Arkansas ... 
California .. 

Colorado 

Connecticut 


Delaware . 
Florida ... 
Georgia... 


Idaho .. 
Illinois - 


Indiana 

Iowa 


Kansas . 


Kentu<?;ky . 


Louisiana . 
Maine 


Marjdand 

Massachusetts 


Auburn 

Uniontowii - 

Tucson 

Fayetteville 

Berkeley 

Fort Collins 

Storrs 

New Haven - 

Newark 

Lake City... 
Athens 


College 

Dahlonega . 


Experiment .. 
Milledgeville . 

Mosc(.)W 

XJrbana 

Glenwood — 


Lafayette . 
Ames 


Des Moines . 
Manliattan. . 

Topeka 

Topeka 

Lexington . . 


Frankfort ... 
New Orleans 

Orono 

Augusta 

College Park 
College Park 
Amherst 


Jamaica Plain i Bos- 
ton). 

Boston, 101 Treinont 
street. 


So- 


Massachusetts Hort icultural 
ciety. 

Massachusetts Board of Agricul- 
ture. 

Woi'cester County Hortir'.ultural 
Society. 

Massachusetts Forestry Associa- 
tion. 

State Agricultural College 

tJniversity of Minnesota 

Minnesota Horticultural Society .. 
Minnesota Porestiy Asstjciation . . . 
Mississii^pi Agricultural and IMe- 
clianical College. 

Alcorn Agricultural and Mechan- 
ical College. 

tJnivoi’sity of Missouri 

Montana College of Agriculture 
and Mechanic Arts. 

State Board of Horticulture 

University of Nebraska 

Nevada State University 

New Hampshire College of Agri- 
culture and Mechanic Arts. 

Eutgers College 

Experiment Station 

State Board of Agriculture 

New Mexico College of Agricul- 
ture and Mechanic Arts, 

Experiment Station 

Cornell University 

North Carolina College of Agricul- 
ture and Mecihanic Arts. 

N. Dakota Agricultural College — 

Ohio State University 

State Board of Agriculture . ^ 

Agricultural Experiment Station . 
Oklahoma Agricultural and Me- 
chanical College. 

Oregon Agricultural College 

Pennsylvania State Agrifuiltural 
Society. 

1 The numbers in some cases include pamphlets as 'well as bound volumes. 


Michigan 

Boston, State House. 

Worcester 

Windiest or 

Agricultural Collego 
Minneapolis 

Mississijipi 

Minneaiiolis 

Taylors Falls 

Agricultural College 

Westside 

Columbia 


Boaenian 


Bozeman 

Lincoln 

Nevarbi. _ 

Eeno 

Now Hamjishir e . . 

Now Jersey 

New Mexico 

N e w V ork _ . . _ 

Durham. 

New Brunswick 

New Brunswick 

Trenton 

Mesilla Park 

Geneva 

North Carolina. . . 

North Dakota .... 

Ohift . . . . . 

Ithaca 

Raleigh 

Fargo 

Columbu.s 

Oklahntna 

Columbus 

Wooster 

Stillwater ........... 

Oveimn .... 

Corvallis 

Pennsylvania 

Harrisburg 


Institution. 


[Volumes. 

agricul- 

tural. 


State AgT and Mechanical Collego . 

Canebrake Experiment Station 

University of Arizona 

University of Arkansas 

University of California, 

State Agi-icultural Collego 

Connecticut Agricultural College . 

Conn- Ag’l Experiment Station ] 

Delaware College 

Florida Agricultural College 

State College of Agriculture and 
Mechanic Arts. 

Georgia State Industrial College . . 
North Georgia Agricultural Col- 
lege. 

Experiment Station 

Middle Georgia College 

University of Idaho 

University of Illinois. 

Illinois School of Agriculture and 
Manual Training for Boys. 

Purdue University 

State College of Agriculture and 
Mechanic Arts. 

Iowa Horticultural Society 

Kansas Agricultural College 

State Board of Agriculture 

Kansas Horticultural Society 

Agrricultural and Mechanical Col- 
lege of Kentiicky. 

State Normal School 

Louisiana University 

University of Maine 

Maine Board of Agriculture 

Maryland Agincultural College 

Maryland Horticultural Society.. 
Massachusetts Agricultural Col- 
lege. 

Bussey Institution 


Total 

volumes. 


2,m 

i,aio 

243 

750 

3.000 
500 

1.000 
S,000 
4,500 
3,300 

tiOO 

(a) 

(a) 

800 

(a) 


7.500 
(a) 

5.800 
2,4m 

1,600 

7,260 

Si 

600 

957 

660 

2.500 
1,300 

9,192 

(«) 

10,000 

3,200 

3.000 
500 

9.000 

7.000 

1.800 
100 

3,810 


3,000 

100 

300 

4,&50 

(a) 

2,100 


12,1 


4.000 

2.000 

79,000 

9,968 

7,000 


10,000 

6.500 

20,000 

600 

5.000 

800 

1.500 

13.000 

45.000 

3.000 

9.200 

13.000 

1,600 

19,704 

1.000 

600 

7,015 

1,372 

1,665 

16.000 
1,600 

4.000 

3.000 
19,980 

14,669 

10,000 

3.200 

3.000 
500 

29,380 

50.000 
1,800 

100 

10,084 

4.000 

30.000 
4,000 

300 

44.000 

4.000 

7.000 


2,885 

350 

600 

2^885 

400 

3,652 

4,400 

15,CKK) 

(«) 

4,400 

225,000 

4,000 

3.800 

5,(K,)0 

4,000 

1,600 

<a) 

8,000 

32,000 

4,000 

3,497 

170 

3,126 

6,000 

8,126 


«Not stated. 
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VoUimos, 

f;tate. Post ofnc'e. Institution. volumes. 


Peinisylrania Philadelphia, Broad Pennsylvania Horticultural So- 3,500 3,500 

above Spruce. ciety. 

State College The Pennsylvania State College ... 1, 3J I 15, 754 

State College Experiment Station 500 500 

Rhode Island Kingston Rhode Island College of Agricul- 2, 100 7, WK) 

ture and Mechanic Arts. 

South Carolina . . . Clemson College Clemson College - (n) 5, 000 

Oreorgetown "Winyah Indigo Society - — Ca) 2,000 

South Dalcota Brookings South Dakota Agricultural Col- 585 4, 074 

lege. 

Tonuossee Knoxville University of Tennessee 8,000 20,000 

Texas College Station State Agi’icultural and Mechanical 450 C,000 

College. 

Utah Logan Agricultural College of Utah 364 7,201 

Vermont Burlington Universi-^ of Vermont (a) 57,384 

Virginia Blacksburg Virginia Polytechnic Institute (5) 

Hampton Hampton Agricultural Institute . . fiOO 0, 600 

Washington Pullman Washington Agricultural College (a) 5, 132 

and School ot Science, 

West Virginia Morgantown West Virginia University 3,170 17,500 

Wisconsin Madison University of Wisconsin 5, 000 50, OOO 

Wyoming Laramie Uni vei'sity of Wyoming 1,366 7,(100 


Cl Kot stated, b Library recently burned. 

BOAHDS OF TRADE THAT PUBLISH COMMERCIAL NEWS. 


City and State. 

H^ame of organization. 

Secretary. 

Baltimore, Md 

Chamhor of Commerce 

W. P. Wheatley. 

Boston, Mass 

do 

Elwyn Gr. Preston. 

C. Ii. Keep. 

Buffalo, N.r 

Merchants’ Exchange 

Chicago, 111 

Board of Trad© 

George P. Stone. 

Oinciunati, Ohio 

Chamber of Commerce 

Charles B. Mnrray(Sup’fc), 

Denver, Colo 

Chamber of Commerce and Board of 
Trade. 

Arthur Williams. 

Detroit, Mich 

Board of Trade 

F. W. Waring. 

Duluth, Minn 

do 

S. A. Kemp. 

Indianapolis, Ind 

do 

Jacob W, Smith. 

Louisville, Ky 


J. P. .Buckner. 

Memphis, Teun 

Merchants’ Eschan>.?o 

H. S. Graves. 

Milwaukee, Wis I 

Chamber of Coimuerce 

W. J. Langfson. 

Hew York, X. Y 

Prodxiee Exchange 

J. C. Brown (,wtati.sticiau>. 

Omaha, Kehr 

Board of Trade 

L. C. Harding. 

Peoria, III 

do 

R. 0. Grior. 

Phil ud-td'D ilia. Pa 

Commercial Excliaiig© 

Arinon D, Aclu-’son, 


Produce Exchange 

IIo WH i*d A u st ill . 

Poniaud. Or eg 

Ecjard of Trade 

P. L. V/iliis,' 

R,iflT»in";ud, V.o, 

Chamber of ConiiH(U*(*e 

R. A. Duiildp. 

St. Louis, Mo 

Slerchants’ Exchange 

G<.^i>rgo H, l\i organ. 

San Franc Cai 

Chamber of Commerce 

E. Hcolt. 

Do 

Produce Exchange 

T. C. Prii'dl'Midor, 

Seattle, Wash 

Chamber of Commerce 

Tlionias \V . Frowclu 

Toledo, Ohio 

Produce Exchange 

Denison B. f^iiuith. 

Washin^on, D. 0 

Board of Ti*ade 

(.-hforge H. .HiU'ritJs. 


COTTON B2CCHANOBS. 


City and State. 

Home of oi’-ganizatioii. 

Secretary. 

Atlanta, Ga 

Auguste, Ga 

Birmingham, Ala 

Charleston. S. 0 

Columbia,, S.C 

Columbus. Ga 

Dallas, Tex 

Enfanla, Ala. 

Port Worth, Tex 

Galveston, Tex 

Greenville, Mi.ss 

Chamber of Commerce ^ 

Exchange and Board of Trade 

Commercial Club 

Cotton Exchange 

Board of Trade 

do 

Commercial Club 

Cotton Exchange 

Chamber of Commerce 

Cotton Exchange and Board of Trade.. 
Cotton Exchange . 

V. V, Bullock. 

W. P. Alexander. 

J. B. Gib.son. 

E. A. Tavel 

W. E. McHulty. 

Rhodes Brown. 

I^aul Giraud. ■ 

H. Lainpley. 

S. M. Smitli. 

S. 0. Y-oung, 

Edwn.T’d FTnlTfi.Trd 

Greenwood, Miss 

Houston, Tex 

Little Bock, Ark 

do 

i Cotton Exchange and Board of 'Pi-ade.. 

1 Board of Trad© . . _ „ 

JLJV4, VY CvA t4i AJi 

0, K. Marshall, 

B. K. Warner. 


VSV* JLVt W W iW* 
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COTTON BXCHANOBS— Continued. 


City and State. 

Name of organization. 

Secretarj'. 

MeTnuliis, Tenn 

Cotton Exchange 

HenryHotter. 

Meridian, Miss 

Board of Trade and Cotton Exchange., 

P. E, Walker. 

Mol)ilo, Ala 

Monroe, La 

Cotton Exchange 

R. H. Bolling. 

Board of Trade 

E. D. Windes- 

Montjjromery, Ala 

Commercial and Industrial Association. 

L. L. Gilbert. 

Na.sliville.Teiiii 

Chamber of Commerce 

L. R. Eastman. 

Natchez, Miss 

Cotton and Merchants’ Exchange 

Vf. E. Fitzpatrick. 

Newborn, N.C 

Cotton and Grain Exchange 

James Redmond. 

New Orleans, La 

Cotton Exchange 

Henry G. Hester. 

New York.N.Y 

do 

Robert P. McDougall. 

Norl’ollj and Portsmouth, 
Va. 

do 

S. B. Harrell (Treas.). 

Raleigh, N.O 

Cotton and Grocers’ Exchange 

P. T. Wyatt. 

Richmond, Va 

Grain and Cotton Excliange 

B. A. Jacob. 

Rome, Ga 

Board of Trade - 

A. W. Walton. 

St. Louis, Mo 

Merchants’ Exchange 

George A. Morgan. 

Savannah, Ga 

Cotton Exchange 

J. P. Merrihew. 

Selina, Ala 

do 

C. A, McKinnon. 

Sherman, Te:s; 

Coinmorciai Club 

M. L. Kelly. 

Shreveport, La 

Board of Trade 

Henry Hawkin.s. 

Texarkana, Ai‘k 

do 

G. A. Hays. 

Vicksburg, Miss 

Cotton Exchange 

J. H. Cook. 

Waco,T<*x 

Commercial Club 

S. L. Jone.s. 

Wilmington, N. C 

Pi‘odnce Exchange 

John L. Cantwell. 

Yazoo City, Miss 

Cotton Exchange 

L. Bowman, 


STATISTICS OF THE PRINCIPAL CROPS AND FARM ANIMALS. 

[From Division of Statistics.] 

Acreage, prodiwt ion f value, prices, and e.vporls of corn in the T^iiited t^tates, isrs 

to 1809, inchisire. 




Aver- 


Aver- 

faff 


Chicago cash price per 
bushel, No. 3. 

Domestic 

exports, 

Year. 

A<‘reage. 

age 

yield 

per 

acu*e. 

Production. 

price 

per 

Ijush- 

el, 

Painn value, 
Doc. 1. 

December. 

May of 
following 
year. 

com meal, 
liseal 
years be- 





Dec. 1. 


Low. 

High. 

Low, 

High. 

July Xi 


Arres. 

Bush. 

Bus/ids. 

Ceuh\ 

DoUars. 

Cts, 

Cts. 

Cts. 

Cts. 

Bn.sheh. 

18CG 

!14, JUKI, 588 

-35.3 

807,940,305 

47. 4 

411,450.8:10 

53 

63 

04 

79 

16,030,917 

.i«or 


33.0 

> 7!iS. 1110, 000 

57.0 

427. 7ft9, 703 

01 

05 

61 

71 

13,493,532 

im 

81, 887, aift 

30.0 

J lH)ft,537',0(H> 

40.8 

424,050,049 

;i8 

53 

44 

61 

8.386,065 

MIG 

;i7,3l):j,;e4,5 

33,0 

874,230,000 

59.8 

533,550,509 

50 

67 

73 

85 

2,140,487 

1870 

}i8,ft4ft,077 

38.3, 

1,004, .‘155,1)00 

49.4 

5-40,530,450 

41 

59 

46 

53 

10,676,873 

1871- 

;J4, 001,137 

39.1 

9ni,808,(K)0 

42,4 

45X),2jV>,910 

?10 

39 

38 

43 

.;56,737,010 

;187;J 

r}5,r).‘;ft,8;jft 

30. H 

1,003,710.000 

25.3 

;i85,7;i0,210 

27 

38 

M 

39 

40, 164,374 

387;L 

30,307,148 

33.8 

ia3,374,000 

44.2 

411,901,351 

40 

49 

49 

69 

85,9«.5.8JJ4 

1871. 

41,00,8.018 

30. 7 

850, 148 5l.)0 

58,4 

490,271,355 

64 

70 

m 

67 

30,021,0:36 

Is75 

44,^1,371 

120, 4 

1,J131,000,(K‘K) 

.‘Xi.T 

Mt, 074, 804 

40 

47 

41 

45 

50,910,632 


40,o:;:j,3r)4 

30.3 

1,38:1. 8**27, 500 

M.O 

4:tt).10S,521 

40 

43 

42 

50 

73, 652, 611 

:(,8T7 

5IUMI, 113 

30.7 

1, 243:558,000 

24.8 

4t*>7,fi35.2?0 

41 

49 

;J5 

41 

87, 192,110 

ir,7M 

5,!, 585, 001) 

3ft. 0 

1,288,318,750 

31.7 

440, .‘280, 517 

20 

3J3 

:13 

2(f 

87,884,892 

l87l> ... 

53.085. 450 

30.3 

1,547,1H)1,71K) 

27.5 

580.480,317 

39 

421 

33^ 

801 

IX), 572, 339 

JHWtl 

317. 8i‘J 

37. ft 

1,717,424,542 

39.0 

079,714,499 

m 

43 

411 

45 

93,648,147 

Iks,! 

01. :i(W, 1 1‘5 

18.0 

1,104, Gift, IUHl 

03. C 

759,482,170 

m 

631 

69 

70a 

44, m 683 



(i5,050,54ri 

34.0 

l,ftI7,025;il)0 

48.5 

783,»I7,175 

494 

61 

r>sif 

mi 

41,065,638 

;18S:}- 

08,301,880 

j 1' 

1,551,000,805 

42.4 

058,051,485 

541 

mk 

621 

57 

411,268,600 

188-! .... 

00, 08H, 780 

1 3^5. 8 

l,705.r>ri»,CKH) 

m.r 

040,735,500 

341 

401 

441 

49 

63,876,456 

1885 

.73,130,150 

3ft. 5 

1,020, 17'U,0ft0 

33.8 

6:15; 074, (i:J0 

20 

421 

341 

}361 

m, 839, 017 

iH'iO 

75,004,308 

33.0 

1,C«5,441,(H)0 

30.0 

010,211,000 

351 

38 

301 

29| 

41,268,584 

1887 

73,303,730 

30. 1 

1,450, 101, 0(X) 

44.4 

640,100,770 

47 

511 

54 

60 

25,360,809 

1888 

75,073,703 

30.8 

1,987, 790, OfX) 

34.1 

677,501,580 

33 1 

351 

SJil 

251 

70,841,673 

1M> 

78, 310, 051 

37.0 

2,113,803,000 

28.3 

■597,918,829 

291 

35 

.‘J21 

35 

10:3,418,709 

18i«) 

71,070,703 

20.7 

1,489,970,000 

50.0 

754, 43;}, 451 

475- 

53 

65 

691 

83,041,539 

3801 

70,304,515 

27.0 

2,080, 154, (XX) 

40.G 

8:36, 439, 238 

291 

59 

40^ 

alOO 

70,602,386 

180;} 

70,030,058 

20,1 

l,ftr>8,4ft4,aK) 

39.4 

64£,146,6;i0 

40 

m 

39.1- 

441 

47,121,894 

180:) 

73,030,4-05 

23.5 

1,1119,490,131 

36.5 

501,625,6.‘37 

341 

301 

36, 1- 

381 

fW, 489, 639 

1801 

03,rj83.'300 

10.4 

1,313,770,052 

45.7 

554,719, 163 

441 

471 

471 

551 

28,586,405 

1805 

83,073.830 

20.3 

2, 151,128,580. 

25.2 

544,985,534 

25 

30| 

271 

291 

101,100,375 

380ft 

81,037, 15ft 

28. 3 

2,383,875,105 

21.5 

491,000,907 

m 

231- 

33 

251 

178,817,417 

1807 

8(1,005,051 

20.8 

LOm, 987,933 

36.3 

501,073,952 

25 

.371 

32S- 

27 

21*2.056,643 

1808 

77,731.781 

24.8 

1,924, 184, cm) 

28.7 

652,023,438 

m 

38 

321 

■241' 

177,255,046 

1800 

83,108,587 

25.0 

2,0V8,143,{)!13 

30.3 

629,210,110 

i 

30 

311 





a Result of corner. 
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Acreag<‘, jirodtfction , value, jyriaes^ and ex>povU of ivlieat hi the United States, 1S6S 

io lSfJ9, inclusive. 




Aver- 


Aver- 

age 

farm 

price 

per 

bush- 

el, 

Dec. 1 


Chicago cash prh.Ms per 
bushel, No. 2. 

Doinesti<j 
exports 
including 
flour, 
fiscjal 
years l>e- 
ginning 
July 1. 

y oar. 

Acro.age. 

age I 
yield i 
per 
acre. 

Production. 

Farm value, 
Dec. 1. 

Dec‘einl»ci’. 

May ot 
following 
year. 






Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Ceuis. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

I860 

16,424,406 

9.9 

151,999,906 

153.7 

232, 109,630 

129 

145 

185 

211 

.12,646,941 


18,321,561 

11.6 

212,441,400 

145.2 

308,387,146 

126 

140 

134 

161 

25,284,803 

1868 

18,460, 133 

13.1 

324,036,000 

108.5 

24JJ,032, 746 

80 

88 

87 

96 

29,717,201 

1869 

19,181,004 

13. G 

260,146,900 

76.5 

199,024,996 

63 

76 

79 

92 

53,900, 780 

1870 

18,992,591 

13.4 

235,884,700 

94.4 

222,766,969 

91 

98 

113 

120 

62,580,111 

1871 

19,943,893 

11.6 

230,723,400 

114.5 

204,075,851 

107 

111 

120 

143 

38,995,755 

1872 

20,858,359 

11.9 

249,997,100 

111.4 

278,522,068 

97 

108 

112 

122 

52,014,715 

1873 

22,171,676 

13.7 

281,264,700 

106.9 

300,669,533 

96 

106 

105 

114 

91,510,398 

1874 

24,967,027 

12.3 

308, 102, 700 

86.3 

265,881,167 

78 

83 

78 

Si 

72,912,817 

74,750,(582 

1875 

26,381,512 

11.1 

292, 136,000 

89.5 

261,396,926 

82 

91 

89 

100 

1876 

27,627,021 

10.4 

289,356,500 

96.3 

278,697,238 

104 

117 

130 

172 

57,043,936 

1877. .... 

20,377,54(5 

13.9 

364,194,146 

105.7 

385,089,444 

103 

108 

98 

113 

92,071,726 

1878 

33,108.600 

13.1 

420, 122,400 
448,756,a30 

77.6 

325,814,119 

497,030,142 

81 

84 

91 

102 

150,502,506 

1879 

32,545,050 

13.8 

110.8 

122 

1334 

1124 

119 

180,304,180 

1880 

37.986, 717 
37:709.020 

13.1 

498,549,868 

95.1 

474,201,850 

934 

1091- 

101 

1124 

180,321,514 

1881 

10.2 

383,280,090 

119.3 

456,880,427 

1241 

129 

123 

140 

121,892,389 

1882 

37,067, 194 
36,47x5,593 

13.6 

504,185,470 

88.2 

445,602, 125 

914 

94f 

108 


147,811,316 

1883 

11.6 

421,080,160 

91.1 

383,649,272 

944 

994 

85 

941 

111,634,182 

1884 

39,475,885 

13.0 i 

512,765,000 

64.5 

a3n,8(i2,260 

275,320,390 

69.1 

76| 

854 

132,570,366 

1885 

34,189,246 

10.4 

357,112,000 

77.1 

824 

89 

724 

79 

94,665,793 

1886 

36,806, IB-i 

12.4 ‘ 

457,218,000 

68.7 

314,226,020 

754 

79.} 

804 


153,804,969 

1887 

37,641,783 

12.1 

456,320,000 

68.1 

310,612,960 

754 

794 


B 

119,62‘1,344 

1888 

37,336,138 

11.1 

415,868,(XJ0 

92.6 

385,248,030 

964 

1054 

771 

95.V 

88, (XX), 7*12 

1889 

38,123,859 

38,087,154 

12.9 

490,560,000 

69.8 

342,491,707 

761- 

804 

894 

100' 

109,430,467 

1890 

11.1 

399,262,000 

83.8 

334,773,678 

513,472,711 

874 

924 

984 

108 

106,181,316 

3891 

39,916,807 

15.3 

611,780,{XIO 

83.9 

894 

934 

80 

B 

225,665,812 

1892 

38,554,430 

13.4 

515,940,000 

62.4 

822,111,881 

69.} 

73 



191,912,635 

1893 

84,629,418 

11.4 

396,131,725 

53.8 

213,171,381 

594 

. 644 

524 


164,283, 129 

1894 

34,882,43(] 

13.3 

460,267,416 

49.1 

225,902,025 

62^- 

634 

604 

854 

144,812,718 

1895 

84,047,332 

13.7 

467,102,947 

50.9 

237,938,998 

534 

644 

B 


126,443,968 

MXj 

84.618,646 

12,4 

437,684,346 

72.6 

310,60:> 539 

m 

934 

68.1 


145,124,072 

1897 

39,405,066 

13.4 

530,149,168 

80.8 

428,547.121 

92 

109 

117 

185 

217,306,005 

1898 

1899 

44,055,278 

44,592,516 

15.3 

12.3 

675,148,705 

5-47,303,846 

58.2 

58.4 

392,770,820 

319,545,259 

62f 

64 

70 

694 

68g- 

70} 

222,694.920 


Acreage^ pvodnetion, r nine, prices, c^rporfs, and imports of oats in the United 
States, lS6fi to 1S90, inclusive. 


Yi-dv. 


I i 

!, Ia.. 

1 A<?iM?a^e. ; yield ' 
! : per 

! : acre. 


Produc* 

tion. 


! 


I Av- 
:erage 
I farm 
price 
I per 
-busli 
I el, , 

iDec.l 


! 




IBttT 

18G8 

186P 

1870 

■1871..,.. 

■ 1872 ! 

1873 

1874 

1875.. .., 

1876.. .., 
,1877..,,. 

1878 

1879 

1880 

1881.. .., 

1882 

1883 

^'■'1884.,:- 


Acres. \Bjtsh. 
8,8(14,219 30.2 
10,746,4K)i 
9,065,7361 
9,461,441i 
8,792.:i9oi 


25.9; 

26.4! 

30.51 

28.11 


8,365,8(191 30,0 
9,000,709 
9,751,700 
10,887,433 
11,915,075 
13,358,908 
12,826,148 
13,176,500 
12,68?3,500 
16,387,977 
16,S3i:60O 
18,494,691 
20,324,9(52 
31,300,917 
.^2, 783, (330 


30.2 

27.7 
22.1 

29.7 
24.0 

31.7 
81.4 


24.7, 

26.4 
28.1 

27.4 
27.6! 


Bushels. 
268,141,(578 
278:698,tX)0 
254:96(5,800 
288, 334, (a) 
247,277,40(5 
255,74J3,000 
271,747,(K.II5 
270,340,0001 
240,369,.000 
354,317,500 

320.884.000 
406,394,00(5 
413,578,560 
363,761,320 
417,885,380! 

416.481.000 
488,250,610 
571,302,41X5 

583.628.000 

629.409.0001 


Chicago <.-a»hj>ri<;o per j Doinostic 
hnshfil. ]\o. ... I 

iiiciiidingj 
oatmeal, I 

years be- 

r- i j 

Low.iHigh; , b 


bnshei, No. 

Farm j ] ~llay of 

jPeciMulKe*. i following 

J. I I 


Dollars. 


Cts. 

Ct.H. 

5 36 

43 

6 62 

57;}' 

6 43 

491 

i 40 

4^41 

7- 37i 

41 

9 SOI- 

33 

8 23| 

25S 

34 

401 

4 51i 

54} 

1 29} 

30} 

S 31| 

34i 

4 241 

27 

^ IS^ 

20| 

4 32f 

36J 

> m 

33} 

} 43} 

46i 

1 34J 

41i 

1 29| 

36| 

i B 

25} 

) 27 

29 



Bushels. 

825,895 

122,5i'>4 

481,871 

121,517 

147,572 

262,975 


504,7701 
1,46(5,228 
2,854,128 
3,715,479 
5,452,136 
766,3(56 
403,904 
625,6901, 
461,496 
3,274,622 
6,19;i,H54 
7,311, m 


Imporis 
during 
flsenV 
years 
begin- 
ning 
.July i.a 


BmheU, 
778,198 
78(5, 798 
JJ2I:5,(559 
12,266,785 
' 590,514 
535,250 
225,555 
191,802 
500,040 
121,547 
41,597 
21,391 
13,395 
489,57(5 
64,412 
850,983 
815,017 
121, (Xt4 
94,310 
149, 480 


a In yeca'H 1866, and 1884 to 1899, inclusive, oatmeal is included. 
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Acreage, production, value, prices, exports, and imports of oats in the United 
States, 1 S 66 to iS 99 , inclusive — Contintied. 


Chicago ftash price per Domestic 


Av- 
eragii 
A<n'eage. yield 
per 
acre. 


An'es. 

23,058,474 26.4 
25,020,900 25,4 
26,008,282 30.0 
27,402,316 27.4 
26,431,369 19.8 
25,581,861 28.9 
27,003,835 24.4 
27,273,a33 23.4 
27,025J,55J.) 24.5 
27,878,41K) 29.0 
27,565,985 25.7 
25,730,375 27.2 
25,777,110 .28.4 
26,341,380 30.2 


bushel, No. 2. 


December, following 


ei^portr 

— incfnS 

3 f oatmeal, 
ng fiscal 
. y^rsbe- 

gmnmg 

igh. Julyl. 


[Low. IHigh.lLow. jHii 


Bushels. 

624,134,00t) 

659.018.000 

701.735.000 

751.515.000 

623.621.000 

738.394.000 
(>61,035,000 
638,854,850 
6a2,0J16,928 
824,443,537 
707,316,404 
608.767,800 
7.‘J0,9(Mi,(;43 
796,177,713 


Dollars. 
186,137,930 
200.699,790 
195:424,240 
171, im, 008 
222,048,480 
232,312.267 
209,253,611 
187,570,092 
214; 816, 9^) 
163. 655, 008 
132,485;(»33 
147,074.719 
186,405,831 
198,167,975 



Cts, Cts. 
25^ 27i 

32A 38 

2u m 
m 30 
45l 54 

28t 33J- 

281- mi 
324 36 

27^ 30} 

18 19} 

16} 18} 
26 32 


Bushels. 

1,374,635 

673,080 

1,191,471 

15,107,238 

1,382,836 

10,586.644 

2,700,783 

6,290.229 

1,708:824 

15,156,618 

37,725,083 

73,880,307 

33,534,264 


Bushels. 
139, 57; 
123,81: 
131,50: 
163,23: 
41,841 
47,78! 
49,43: 
31,75! 
a30,3r 
66,(50! 
893, (»01 
25,09; 
28,09 


A\ereag(\ production, value, prices, exports^ and imports of haidcy in the Unltei 
States, iSGG to JSOO, inclusive. 


Acreage, yield 
per 

acre. "“p" 


: Chicago cash price per 
j biishel, No. 2. 

I May of 
: December, following 
j I year. ; 

jLow. iHigh.lLow. |High. 


Domestic 

exports 

fiscal 


Import? 
finring 
i fiscal 


'«* A 


Acres. BKsh, 
49.2,532 22.9 
1,131,217 2 : 2.7 
937,498 24.4 
l.{):>5,795 27.9 
1,108,924 2 : 1.7 
1 177,735 22.7 
l,:J97,08:i 19.2 
l.J}87J(H5 ;2:?.l 
1,580,(>;;6 20.6 
1,789,902 (UKO 
1,76(5,511 21.9 
1,614,654 21.3 
l.,71K),4l)0 }23,6 
1.680.700 J24..0 
1,84:J,339 24.5 
1,967,510 :20,0 
:J, 27.2,1(53 21.5 
2.379,(H:I9 21.1 


Bushels. I Cts. i 
11,28.3,807 70.2 
25,727,000 TO.l 
22,896:100 109.0 
28,652,200 70.8 
!3(),2f}.5,400 79.1 
26, 718, .500 75.8 
26, 846, ‘400 (58.6 
31^,044,491 86.7 

S52.5r»2,5()0 86.0 
36,{«18.6(XI 74.1 
38,710,5(K) 63. 0 
3-4,441,4(K) 63.8 
42,245,6:K) 57.9 
40.,mi00 58.9 
4.5. 10)5, .346 66,6 
41,161,330 82.3 
48, 95 : 1 , $126 62.8 
50,i;j6,097 58.7 


1885 

2 ’, 7:29', 359 


58,:J60,CK)0 

56.3 

TS86 

:2, 652, ((57 

2.2 4 

59,4:28,0fK) 

6 : 3.6 

1887 

2,iK)i,9r):j 

iol ti 

,56,812,(,K)0 

5:2.2 

18tW 

2,996,;i82 

21.3 

63,884,000 

59.6 

1889 

3,:220,H:i4 

24. 

78.3.:i:^,976 

42.7 

189(} 

;j, x:j5, :io2 

21.0 

67468, !344 

64.8 

1891 

3,;.r>2,r)79 

:2r>.8 

86 , 8 : 39,153 

54. 0 

1892 

:},400.a6i 

23.7 

80,096,76.2 

47.2 

1893 

3.220,371 

21.7 

69,869,495 

41.1 

1894 

3, 170, 60.2 

10.4 

61,400,465 

44.2 

1895 

3,:299,973 

26. 4 

87,072,744 

3:3.7 

1896 

2,950,539 

23.6 

69,69.5,22:3 

32.3 

1897 

2,719,116 

24.5 

06.685,127 

:37.7 

1898 

2,5834^5 

21.6 

55,792.2.57 

41.3 

1899 

2,878,221.) 

:}5.f. 

73,381.563 

40.3 


Dollar.^. C 
7,910,342 
18,027,746 
24,948,127 
20,298,164 
20,792,213 
2»J,264,015 
18,415,85.19 
27,794.229 
27,997,824 
27. 367, ,522 
24,40:i,691 
21.629,130 
24,454,301 
2:1,714.4-14 
:JO,090,742 
33,862,513 
30,768,015 
29.420,423 
29,779,170 
32,867,6(»6 
31,840,510 
29,464.:i90 
37,672,032 . 
;i:3,614,271 
42, 140,502. 
45,470.3‘t2 . 
38,026,062 
28,729.:i«6 
27,L34,127 
29.3X2,413 
2!1,491,24] . 

2 . 5 , 1434 : 19 - 

2:1,064,359 . 
29,5{H,2r)4j. 


Cts. Cts. 

70 85 

180 227 

170 149 

85 50 

80 72 


158 130 

129,1 115 


64 46! 1 

KH) 64" 

92 75 

320 95 

1.07 IIW 
82 80 


54 ! 57 I 
80 ! tJ9 i 


65 1 67 65 i 

52 i 54 55 

5 : 1.11 5j>.i 51 

33 40 


Bushels. Bushels 

3,^47,25 

9,810 3,783,9t; 
59,077 5,060,8fc 
355,490 0,727,5( 
340, 093| 4,86 64( 

91,118 6,255,01 
337,781 10,285,9;: 
14«(4439 6,T02,9( 
3,921,501 6,764,2£ 
7l5p536 5,730,9'i 
1428,923 7,185,2f 
885,246 9, .528, 61 
305 , 930124 « 2 !, 7 £ 
4 : 13 , 005 10, 050, 6( 
724,955 8,596,3i 
629,130 9,986.f)« 
252,18310,197,11 
1,305, 300 10, 355, 5( 
5r>0,88410,B31.4t 

I, 440,32111,^4: 
i,408,;in 11 , 3 : 12 , 5 ; 

073,062 5,078,7} 
2,800,075 3446,3! 
3,0:15,267 1,9704! 
5,219,405 791,01 

1,563,754 2416,8 
837,3 

20,030.JX)1 1,271,71 

II, *237,077 124.8 

2,2674(X) 110,4 
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JiCft'ecige^ yjvodiicf ion. Till uCf cL’ii^ cxjwrts oj vye lu the United Stciies, ISGB 

to 1890, i)idusive. 


Year. 

Acreage. 

Aver- 

age 

yield 

per 

acre. 

Prodnotion. 

Aver- 

age 

fai*m 

pri^’.e 

l)wr 

btieli- 

el, 

Dee. 1. 

Farm value, 
Dec. 1. 

Ohicago cash price per 
bushel, No. 2. 

Domestic 
exportsan- 
clmihjg 
rye Jlour, 
fi.s(.‘al years 
l)epunni,g 

DGcenibe.r. 

May of 
following 
year. 

Low. 

High. 

Lov>'. 

High 


Acres, 

Biish, 

Bnshels. 

Cents. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

1866 

1867—.. 

1.54.8,033 
i; 689, 175 

12 8 

90 R4U 

83^ 

17 149 716 



143 

150 

234, 971 

13.7 

83,184,000 

ioo!4 

33;280;584 

133 

157 

173 

185 

664,991 

1868 

1,651,321 

13.6 

23,504,800 

94.9 

21,349,190 

106^ 

118 

100 

1154 

92.S(J9 

1869. 

1,657,584 

13.6 

82,5?37,900 

77.0 

17,341,861 

66 


78 

834 

109,45(J 

1870 

1,176,137 

13.3 

15,473,600 

73.3 

11,336,967 

67 

74 

81 

91 

87,174 

1871 

1,069,531 

14.4 

15, 3(i5, 500 

71.1 

10,937,633 

63 


75 

93 

833, 689 

1873 

! 1,04.8,654 

14.3 

14,888,600 

67.6 

10,071,061 


70 


70 

(ill ,749 

1873 

1,150.355 

: 13.3 1 

15,143,000 

70.3 

10,638,258 

70 

81 

91 

103 

1,9J23,404 

1874 

1,116; 716 

13.4 

14,990,900 ' 

77.4 

11,610,339 

93 

994 

103 


267,058 

1875 

1,359,788 I 

13.0 

17,722,100 

67.1 

11,894,323 

67 



704 

589,159 

1876 

1,468,374 ' 

13.9 

20,374,800 

61.4 

13,504,970 

654 

73 

70 


3,33-1,856 

1877 

1.412.9(J2 

15.0 

31,170,100 

57.6 

13,301,759 

5^ 

564 

54 

m 

4,1^9,684 

1878 

1,623,700 

15.9 

25, 843,790 

53,5 

13,566,003 

44 

4tt 

47 

52 

4,877,821 

1879 

1,625,450 

14.5 

23,639,460 

65.6 

15,507,431 

734 

81 

73i 

85 

2,943,894 

1880 

1,767,619 

13.9 

24,540,829 

75.6 

18,564,560 

83 

914 

115 

118 

1,9^5,165 

1881 

1,789,100 

11.6 

20,704,950 

93.3 

19,3*37,415 

964 

98 

77 

83 

1,003,615 

1882 

. 3 ; 327. 894 

13.4 

29,960,037 

61.5 

18.439,194 

57 1 

584 

63 

67 

2,306,212 

1883 

3,314,754 

13.1 

38,058,683 

58.0 

16,3(X),503 

564 

60 


624 

6,247,590 

1884 

3,Ji43,963 

13.3 

28,(540,000 

53.0 

14, air, 040 

51 

53 

68 

73 

2,974,}190 

1883 

3,139,301 

10.3 

21,756,000 

57.9 

13,594,820 

584 

61 

58 

61 

216,699 

1886 

3,129,918 

11,5 

24,489,000 

53.1 

13,181,ai0 

53 

54$ 

544 

664 

377,302 

1887 

3,0r)3,447 

10. 1 

20,693,000 

54.4 

11,283,140 

65* 

614 

63 

68 

94, 837 

1888 

3,364,805 

13.0 

28,415,000 

58.8 

16,731,869 

50 

53 

39 

4Xi 

309,266 

1889 

3,171,493 

13.1 

28,4*30,299 

45.7 

13,009,752 

44 

454 

494 

54 

3,380, 976 

1890 

3,141,a53 

11.8 

25,807,472 

63.9 

16,239,992 

64-4 

684 

83 

93 

358, 263 

1891 

3,176,466 

14.4 

31,76i;868 

77.4 

24,589,217 

86 

92 

704 

79 

12,068,(528 

1893 

3,163,657 

13.7 

27.978,824 

54.2 

15,160,056 

46 

51 

504 

62 

1,493,934 

1893 

2,038,485 

13.0 

26,555,446 

51.3 

13, {>13, 33*3 

45 

474 

4-44 

48 

249,152 

1894 

1,944,780 

13.7 

20,727,615 

50.1 

13,31^5,476 

474 

49 

624 

67 

J42,0t5 

1895 

1,890.345 

14.4 

27,210,070 

44.0 

11,964,836 

33 

m 

33 

364 

1,011,128 

1896 

1,831,201 

13.3 

24,369,047 

40.9 

9,960,769 

37 

434 

a24 


8,581,067 

1897.-.. 

1,703,561 

16.1 

27,363,324 

44.7 

13,mti47 

45i 

47 

48 

75 

15,6({2,03r) 

1898 

1,0451,207 

16.6 

25,657,523 

46.3 

11,875.350 

524 

. m 

564 

6*3 

10,169,^32 

1809 

1,059,308 

14.4 

23,961,741 

51.0 

12,314,118 

49 

52 













Acreage, i^roduciion^ value, and 2nHe€S of bncl'wheat in the United States, ISOO to 

1899 , ihdnsive . 


Year, 


A<*rr-{iire. 


Arorapfc 
tyiold per 
Here. 


Prrulticl.ioii. 


AVverfijjfo 

farm 

' iHi.shel, 
Dee.L 


Farra 
Drr. I. 


18<}7.. 

18f]8.. 

1860-- 

1870.. 
1871-. 
187a, . 

1873.. 

1874.. 

1875.. 

1870.. 

1877.. 

1878.. 

1879.. 

1880.. 
1881.. 
188J2.. 

1883.. 
'■1884.. 

I8a5-. 

1886.. 
■ iw.. 
1888.. 
im., 

1890:. 


i,{)4r!,a?4 

i,a*ir,8SCi 

1J13,J»93 

413.915 
448, 497 
454, m 
453, m) 
575,530 
606,441 
649.933 
673; 100 
639,900 
833,802 
828.815 
847,112 
857; 349 
879,403 
914,394 

917.915 
910,606 
912, aio 
a37,l«2 
844,679 


nushf'h^. 

21.8 

17.4 

17.8 

16.9 

18.3 
20.1 
18.1 

17.2 
17.7 

17.5 

14.5 

15.6 

18.2 

20.5 

17.7 

11.4 
13.1 

8.9 

13.6 

13.8 

13.9 

11.9 
13,3 

14.5 

14.6 


Ii}fnhpU, 

22.791.830 
21,359,(100 
19,863,700 

17.431.100 

9.841.500 

8.328.700 

8.133.500 

7. 837. 700 
8,016,600 

10.082.100 
9,(568,800 

10.177.000 
13,246,820 

13.140.000 
14,617,535 

9,486,300 

11,019,353 

7,6(58,954 

11.116.000 
12,626,000 

11.869.000 
10,844,4)00 

12.050.000 
12,110,329 

12.432.831 


<\nh. 
(57. 6 

78.7 
78.0 

71.9 
70.6 

74.5 

73.5 

75.0 

73.9 

62.0 
(56.6 

66.9 

52.6 

59.8 

59.4 

86.5 

73.9 
82.2 

59.0 

56.9 

54.4 

56.1 

es.6 

51.8 

57.4 


iHilhira. 
15,313,160 
1(5, 812,070 
15,490,436 
12,534,851 
O; 937, 471 
(5, .208, 165 
5,970,222 
5,S?8,629 
5,843,(545 
(5,254,564 
6,4;J5,a{tl 
6,808,180 
6,441,240 
7,856 191 
8,682,488 
8,203,705 
8,038,862 
6,303,980 

6,465,120 

6,122,820 

7,627,647 

6,118,110 

7,132,872 
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Acreage i 2>^"oducf ion. lvalue, etc.^ ofhuclswheat i}i the United Slates, ISOO to ISOOt 

inclusive — ContlKiied. 


Year, 

Acreage. 

Average 
yield per 
acre. 

Production. 

Average 
farm 
tjrice per 
bushel, 
Dec. 1. 

Fai*ni 
value, 
Dec. 1. 

1891 

Acres. 

849,364 

Bushels. 

15.3 

Bushels. 

12,760,932 

Cecils , 
57.0 

Dollars. 

7,271,606 

1892 

863,451 

14,1 

12,143,185 

51.8 

6,295,643 

1893 

815,614 

14.9 

12,122,311 

68.4 

7,074,450 

1894 

789,233 

16.1 

12,668,2(50 

55.6 

7,040,238 

1895 - 

763,277 

20.1 

15,341,399 

45.2 

6,936.325 

1896 

754,898 

717, ass 

18.7 

14,089,783 

39.2 

5, 522, ,939 

1897 

20.9 

14,997,451 

42.1 

6,339,188 

1898 

678,3:32 

17.3 

11,721,927 

45.0 

6,273,4(52 

1899 

670,118 

16.6 

11,094,473 

55.7 

6,ia3,676 


Acreage, production, vcdue, 2 ^ric^s, e.Tports, and imports of potatoes in the Uniicd 
States, 1S60 to 1S99, inclusive. 


Av- 

erage 

Acreage, yield Production, 
per 
acre 


Ciiicago price 
per busliel, Burbank. 


I May of ffscal 

December.; following years 
year. bej^in- 

^ ^ nmg 

Low. High. Low. High. ^ ^^7 1- 


03g>orts, 

fiscal 


3866. 


Acres. 

l,069,asi 

Bush. 

100.2 

— 

Bushels. 

107,200,976 

Cfs. 

47.3 

Dollars. 

30,722,553 

1867. 



1, 192, 195 

82.0 

97,783,000 

65.9 

64,462,486 

1868. 


1. 131.552 

93.8 

106,090,000 

58.3 

62,018,660 

3869. 



1,?322,250 

109.5 

133, 886, 000 

42.9 

57,481,362 

1871). 

... 

1,325,319 

80.6 

114, 77,5. OCR) 

65.0 

74,621,019 

1871. 


1,220,913 

98. T 

3.20, 4e»i; 700 

5,3.9 

64,905,189 

1872, 

--- 

1,331,331 

85.3 

113,516,000 

53.5 

60,692,129 

1873. 



1, ,*295, 139 

81.9 

106,080,000 

65.2 

69,15;), 709 

1874. 

... 

1,310, 041 

80,9 

105, 981, (KK) 

61.5 

63,22;i,;iH 

1875. 


1,510,041 

110.5 

366,877,000 

34.4 

57,357,515 

1876. 

--- 

1,741,983 

71.7 

124,827,000 

61.9 

77,319,541 

1877. 

... 

1,792,287 

94.9 

170,092,000 

4il7 

74,272,51)0 

1878. 


1,776, 800 

69.9 

124, 1.26, 650 

58.7 

7.2,92*3,575 

1879. 


1.830,800 

98.9 

181,626,400 

43. 6 

79,153,673 

1880- 

... 

1,842,510 

91.0 

367,659,570 

48.3 

81,062,214 

1881. 

... 

2,041,670 

53.5 

ion, 145; 494 

90.9 

99.;^)!, *341 

1882. 

... 

2,171.6)35 

78.7 

170,972,508 

5,5.7 

95. *304, 8-41 

1883.. 

... 

2,289,276 

90,9 

208,164,425 

42.2 

87,849,901 

1884.. 


2,220,980 

85.8 

190, 042,000 

39.6 

75, .524, 290 

1885- . 

... 

2,265,823 

77.2 

37r>,02{MX)0 

44.7 

78,153,403 

1886.. 

... 

2,?387, 136 

73.5 

168,051,001.) 

46.7 

78,441,940 

1887.. 


2,5357,322 

56.9 

m, 103,000 

68,5 

91,5(K),740 

3888.. 

... 

2,533,280 

79.9 


40.4 

81,413, 589 

1889.. 



2,647,989 

77.4 


40.3 

72,704,413 

1890.. 



2,651,670 

57.5 

,1,48.078,945 

75.8 

112,205,J>;i5 

1891.. 

... 

2,734,770 

93.9 

254:42(5,971 

35.8 

S)*l,024,521 

3892.. 

... 

2,547,962 

62.0 

156,654,819 

66.1 

103,567,520 

1893. . 

... 

2,605, 186 

70.3 

3«3.034,)203 

59.4 

108,661,801 

1894.. 

... 

2,737,973 

62,4 

170;7S7,;i38 

53.6 

91,526,787 

1895.. 



2,954,952 

mu 

297,237,;370 

26, 6 

78,984,901 

1896.. 


2, 767, 465 

91.1 

252.2:i4,540 

.‘38.6 

72,182,a50 

1897.. 



2,534,577 

64. 7 

16-1,015,964 

54.7 

89,64.3,a59 

1898. . 


2,557,729 

75.2 

192,306,338 

41.4 

79,574,772 

1899.. 

— 

2,581,353 

88.6 

228,783,232 

39.0 

89,328,832 

1 


Cts. Cts. Cts, 


m r>o 

47 65 fK) 

8a tJ5 85 

a7 45 

45 ao 00 

0.3 ' 95 no 

40 30 m 

7ii 70 98 

60 64 88 

58 40 70 

24 30 m 

28 39 26 

63 60 87 


JSusJcds, 

633,380 

378,605 


Imports 
during 
fiscal 
years 
begin- 
ning 
July 1. 


Bushels. 
'78,265 
309,555 
138,470 
75,336 
458,758 
1K$,359 
346, 840 
649, 073 
188,757 
93:U8 
3,205, 555 
528, 584 
2,624.149 
723, H58 
2,J7’(),;i72 
8,789, 860 
2 , 302,>:02 
4i;5, m 
(S58, «Ji3 
1,937,416 
l,43r3, 191) 
8,259,538 
88.3, ;,f.so 
3,41.5,578 
5,401,912 
1.80,871 
4,317,023 
3,0it2,578 
1,313, 5;i;^ 
175, 240 
240, 17B 
1,171., 378 
6:10,420 
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Aamuije. produx-tlou , valne^ priccfi^ and eaporU of hay in ihe United Slates, 1S06 

to 1S90, inclusive. 


i 

War. 

i 

Ai.-rciigc*. 

Aver- 

age 

yield 

per 

Produc- 

tion. 

Aver- 

age 

farm 

price 

j»er 

Farm value, 
Doc.l. 

Chicago prices of No. 1 
timothy by carload lets. 

Decemhor. iJ^^jjnjjyear. 

Domestic 
exjiorts, 
fiscal 
years bo 

ghmiijg 



ttC'l ^ 1 


Dec.l. 


Low. 

High. 

Low. 

High. 

July 1. 


Acres. 

Tons, 

Tons. 

Dolls. 

Dollars. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Tons. 


17,008,904 

1.23 

21,778,627 

10.14 

220,8:J5;771 





5, ( >28 

1807 

180S 

20,020,554 

21,541,573 

1.31 

1.21 

20,277,000 
20, 141,900 

10.21 

10.08 

268,300,623 

263,589,2a5 





5, 645 

180JI 

1870 

18,591,281 

19,861,805 

1.42 

1.23 

26,42O,C0f) 

24,525,000 

10.18 

12.47 

268,9^3,048 

305,743.224 





6, 723 
4,581 

1871 

19,01)9,052 

1.17 

22,239,4(X) 

14.30 

317,939,799 
308,024.517 
314,241 0:37 





5,266 

1872 

20,318,936 

91' fiftl flSJ. 

1.17 

1 U 

23,812,800 
25 08.5 IfMl 

12.94 
12. 5?3 





4, 557 
4,889 

im 

21,709,772 

1.11 

25; 133,’ W) 

11.94 

300,2f22,454 





7,183 

1875 

23,507,964 

1.18 

27,873,600 

10.78 

300,377,839 





7,5*28 

1870 

25; 283, 797 

1.22 

a), 867, 100 

8.97 

276,991,422 



9. 00 

id. 00 

7,287 

1877 

25,307,7053 

1.24 

31,629,300 

8.37 

264,879,796 

9.50 

io.so 

9. 75 

10. 75 

9, 514 

1878 

20,031,31)0 

1.47 

39,608,296 

7.20 

285,015,625 

8.00 

8. 50 

9.00 

IT. 50 

8, 127 

1870 

2"/,4S4,im 

1.29 

35,493,0(K) 

9.32 

330,804,494 

14.00 

14. 50 

14.00 

16.00 

13,739 

1880 

25,8fi3,955 

1.23 

31, 925, ‘23:3 

11.65 

371,811,084 

15.00 

15.50 

17. (X) 

19.00 

12,fXi2 

1831 

30,888:700 

1.14 

a5, 1:35,064 

13.43 

415,131,366 

16.00 

16,60 

15.00 

10. 50 

10,570 

1882 

32,a30,585 

1. 18 

3S,ia8,049 

9.70 

371,170,326 

11.60 

12.25 

12.00 

13.00 

13,309 

1888 

35:515,948 

1.32 

46,864,009 

8.19 

384,334,451 

9.00 

10.00 

12.50 

17.00 

16,f)08 

1884 

38,571,593 

1.20 

48,470,480 

8.17 

896,139,309 

10.00 

11.60 

15.50 

17. 60 

11,142 

1885 

! 39, 849, 701 

1.12 

44,781,650 

8.71 

389,752,873 

11.00 

12.00 

10.00 

12.00 

13,390 

18.80 

30,501,688 

1.15 

41,790,499 

8.46 

353,4:17,699 

9.60 

10.50 

11.00 

12. 50 

1:1. 873 

1887 

37,004,739 

1.10 

41, 454, 458 

9.34 

413,440,283 

13.50 

14. 50 

17.00 

21.00 

18,198 

1S88 

38,591,90:1 

1.21 

46,^4:3,094 

8.76 

408,490,5a5 

11.00 

11.50 

10.50 

11.00 

21,028 

1889 

62,947,230 

1.26 

66,829,612 

7.88 

470,374,948 

9.00 

10.00 

9. 00 

14.00 

86,274 

1800 

50,712,513 

1.20 

60,197,589 

7.74 

473,569,972 

9.00 

10.50 

13.50 

15.50 

28,066 

1801 

51,044,490 

1.18 

60,817,771 

8.39 

494,113,610 

12.50 

15,00 

1:1. 60 

14.00 

35,201 

1892 

50,85;:M)ttl 

1.18 

59,823,735 

8.49 

490,427,798 

11.00 

11.50 

13.00 

13.51) 

3:1,084 

i«o;j 

49, 013,409 

i.as 

65,766,168 

8.68 

570,882,872 

10.00 

10.50 

10.00 

10.50 

54,446 

1894 

48, 3.21 ‘272 

1.14 

54,874,408 

8.54 

468,578,321 

10.00 

11.00 

10.00 

10.25 

47,117 

1895 

44,200.453 

1.00 

47,078,541 

8. as 

393,185,615 

12.00 

12.50 

11.50 

12.00 

B9,a>2 

18i)0.-... 

43,259,750 

1.37 

59,282,158 

6.55 

388,145,614 

8.00 

8.50 

8.50 

9.00 

61,658 

mfi 

42,420,770 

1.43 

60,604,876 

6.62 

401.390,723 

8.00 

8.60 

9.60 

10.50 

81,827 

1898 

42,780,821’ 

1.55 

66,376,920 

0.00 

398,060,647 

8.00 

8.25 

9.60 

10.60 

64,018 

1800 

41,3:^8,402 

i.a5 

50,655,750 

7.27 

411,926,187 

10.50 

11.50 






Acreage, production , value, piices^ and exports of coif on in the United States. ISOG 

to ISOS, inclusive. 




Aver- 


Aver- 

age 

farm 

price 

per 

pound, 


New York closing 
prices per pound on 1 
middling upland. 

[ Dome.stic 

Year. 

Acreage. 

age 

1 yield 
per 
acre. 

Produc- 

tion. 

Value. 

1 Deceml;>er. 

May of 
following 
yoo,r. 

fl.S'.^al years 
bogdnniug 
July 1, 


[ 




i 

Low. 

High. 

Low. 

High. 






i 






Bales of r>oo 


Acres. 

Bales. 

Bales. 

i Cents. 

Dollars. 

Cts. 

Cis. 

! cfs. 

Cts. 

powncls. 

im\ 

a8,:x)0,oon 


2,0{)7,254 

1 . 

204,501,896 


1 



1,3,22,947 

1867 

7,04)0,000 

.36 

2,519,554 


199,58:1, 510 





I 1,669,527 

1868,,.... 
1869 

7,000,<X)C 

7,750,000 

.34 

.40 

2,366,467 
3, 122, 551 

16.5 

226,794,168 

281,067,037 





1,288,655 

1,917,317 

1870...... 

am 000 

.50 

4,352,317 

12.1 

293,703,086 





2,025,856 

1871 

7,378,000 

.40 

2,974,351 

17.9 

243,672,804 


■ 

m 

24| 

1,867,074 

1872-,.— 

8,500,000 

.46 

3,930,508 

16.5 

280,552,629 

19, V 

20i 

191 

inn 

2,400,327 

1873 

9,350,<X)0 

.45 

4,170,388 

1 14.1 

289,853,486 

15^ 

m 

17| 

18| 

2,717,204 

3874 

10,982,000 

.do 

3,832,991 

! 13.0 

228,113,080 

144 

m 

lOi 

I65. 

2,5JJ0,«f{7 

1875 

10,803,030 

-43 

4,6:12,313 

11.1 

233,109,945 

13i^i 

13r5j 

nu 

10k 

l«3i 

2,982,810 

1876 

11,677,250 

.38 

4,474,069 

9.9 

211, 655,041 


m 

Ilf 

2,81M),738 

1877..— 

13,600,000 

,38 

4,773,865 

10.5 

235,721,194 

Hi 

m 

10| 

Hi 

a215,lKi7 

1878 

13,266,800 

,41 

5,074,155 

i 8.2 

193,467,706 

m 

9i 

HI 

13s 

3,256,745 

1879 

13,595,500 

,.46 

5,761,252 

1 10.2 

242,140,987 

12^ 

13^ 

hh 

Ilf 

3,644,122 

1880,.,... 

15.475,300 

:4;i 

.33 

6,605.750 

I 9.8 

280,266,242 

111 

12 

10/a 

10| 

4,381,857 

1881 ; 

16i71{),730 

6,45i),a48 

10.0 

294, 135,647 

111 

12| 


128- 

3,479,951 

,1882- 

16,791,557 

.41 

6,949,766 

9.9 

309,696,500 

lOi 

Wu 

lof 

lU 

4,576,160 

1883 

; 16.777.993 

i -34 

5.713,200 

9.0 1 250,694,760! 
a Estimated. 

m : 

m 

Hi 

h| 

3,725,145 
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Acreage, production, ixihie, prices, and exports of cotton in thcT/nitcd States, 1SG6 
to XS9S, inclusive — Coiitiimecl. 




Aver- 


Aror- 
age 
farm 
price 
per 
pound. 
Dec. 1. 


Kew York closing 
prices per pound on 
middling upland. 

Domestic 
exports, 
fiscal years 
be^innmg 

Year. 

Acreage. 

age ■ 
yield 
per 
acre. 

Produc- 

tion. 

Value. 

December. 

May of 
•ibllowing 
year. 






Low. 

High. 

Low. 

High. 



Acres. 

Bales. 

Bales. 

Cents. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bales of SOO 
pounch. 

1884 

17,439,61‘3 

.33 

5,70C,1<}5 

9.2 

253,093,385 

1.(1-^ 


lOH, 

H; 

11 

3,783,318 

1885 

18,300,865 

.36 

6,575,091 

8.5 

269,989,812 


9i^i 

9^ 

Ilfs 

4,110,074 

1886 

18,454,603 

.35 

6,505.087 

8.1 

309,381,938 


9^ 

105 - 

OK; 

4,338,914 

1887 

18,641,067 

,38 

7,040,833 

8.5 

337,972,453 

10.] 

lOg 

lOA 

4,528.241 

1888 

19,058,591 

.36 

0,988,290 

7,311,322 

8.5 

354,454,340 

n 

9i 

11 

HA 

4,769,t‘»33 

1889 

20,171,890 

.36 

8.3 

402,951.814 

101 

101 

IIK; 

12:1 

4,94:3,599 

1890 

20,809,053 

.42 

8,652.597 

8.6 

369,568,858 

n 

9/, 

U 

m 

5,814,717 

1891 

20,714,937 

.44 

9,035, 379 

7.3 

826,513,298 



5,870,439 

189a 

18,0<57.924 

.37 

6,700;305 

7,549,817 

8.4 

262,252,286 

n 

10 

7^ 

7-1:!! 

4,424,2;j{) 

1893 

19,525,000 

.39 

7.0 

274.479.^37 


s* 

n 

4 

5,360,504 

1804 

23. 087, 950 

.42 

9,901,251 

4.6 

287; 120,818 



n 

7,0:54,866 

1895 

20,184,808 

.30 

7,161,094 

7.6 

260,3:18,096 


8 

'8g- 

4,670,452 

189ti 

23,273,209 

.37 

8,532,70*5 

6.6 

291,811,564 



74 


6,207,5(K» 

1897 

24,319,584 

.45 

10. 897,857 

6.6 

319, 49], 412 

6ig 

m 

6^ 

6A 

7,700,528 

1898 

24,907,295 

.45 

11,189,205 

5.7 

305.467,041 

5k 

5i 

61 

6| 

7,540.820 


Acreage, 2 ^roduction, value, and dlstribtition of the jyrdneipal crops of the United 

States in 1S99, by States. 

CORK. 


1 

States and Territories. | 

1 

i 


Crop of 1899. 


Stock on hand 
Mar. 1,1900. 

Shipped 
out of 
county 
where 
grown. 

Acreage. 

Production. | 

Value. 


Acres. ! 

i 

Bushels. 

Dollars. 

Bushels. 1 

Pi?r ct. 

Bushels, 

Maino 

11,873 

427,428 

213,714 

98,:i(l8 1 

23 

0 

Kew Hampshire 

25,014 

975,546 

478,018 

243,886 

25 

0 

Vermont 

47,520 

1,710,936 

804,140 

664, 609 

33 

0 

Massachusetts 

40,204 

1,449,504 

7.39,247 

, 434,851 

30 

0 

Rhode Island 

8, 110 

251,596 

133,346 

108, 186 

43 

7,548 

Connecticut 

46,149 

1,799,811 

899,906 

G47,9:i2 

36 

0 

New York 

50:i:j89 

1.5,605,050 

7 022 277 

5,:i05,720 

I 34 

160.051 

New Jersey 

254. 810 

9,9:17,824 

3,975,130 

4,27:1,264 

43 

1,391,295 

Pennsylvania 

3,257,990 

40,265,872 

10.504,008 

15,699,7'9I> 

30 

3,220,470 

Delawai’o 

20(»,61«i 

4,547.:112 

1,546,086 

2,.i;i7,237 

47 

1,27.3,247 

Maryland 

580,070 

18,562,4:1:2 

(5,682,476 

6,(582,476 

36 

6,125.603 

Virginia 

1,744,045 

34,880,900 

13,254,742 

12,9()5,9a3 

37 

2,441,(913 

North Carolina 

2,457,9.30 

31,953.168 

15,017,989 

14, (iOH, 457 

4(i ! 

1,597,6.58 

South Carolina 

1,857.021 

16,HS,189 ; 

8, .356, 594 

7,520,935 

! , 45 i 

331,2(54 

Georgia 

3,249,479 

32,494,790 

16. 247, :i9r> 

15,922,447 

49 

1,949,(587 

Florida 

509 , 3:57 

5,093,370 

2,699,486 

1,9.35,481 

:i8 

203,7:55 

Alabama 

2,753,2(50 

33,015,120 

15.517,106 

15,617,1()(> 

47 

! 990.4,54 

Mississippi 

2,440,232 

31),04:i,n2 

17,9(K>,108 

19,131,419 

40 

! 780,874 

Louisiana 

1,4:18,707 

25.896,726 

11,394,559 

10,876, (525 

42 

: 1,035,8651 

Texas 

4,508,411 

81.151,398 

2J), 214. 503 

29,214,503 

36 

10,540,(582 

Arkansas 

2,404,357 

48,087,140 

18,273,113 

20,196,599 

42 

3,366,10(5 

Tennessee 

2,9159,888 

59,997,760 

23,399,126 

21,599,104 

36 

i 6,99(5.776 

West Virginia 

693,984 

18,043.584 

8,119,613 1 

6,134,819 

34 

1,082,(515 

Kentucky - ' 

2,637,747 

5.5,392,687 

20.495,:294 1 

18,8;i;3,5U 

34 

3,323,561 

Ohio 

2,751,a56 ' 

99,048,816 

29,714,645 ^ 

34,667,086 

:)5 

19,809,76!) 

Michigan 

1,059,054 

26,476.a50 

9,531,486 1 

9,001,959 

34 

1,588,581 

Indiana 

3,732,903 

141,852,594 

38,300,200 

52,485,460 

37 

38,:m200 

nUnois 

6,865,287 

247,150,33:2 

64, 259 ; 086 

88,974,120 

36 

79,aS8,106 

Wisconsin-.- 1 

l,191,a3fl 

41,686.865 

12,505,910 i 

13,756,500 

33 

2,084,318 

Minnesota 

944, 584 

31,171,272 

7,481,105 

12, 156,790 

39 

4,a52,265 

Iowa 

7,814,511 

242,249,841 

55,717,463 

84,787,444 

35 

36, .337, 476 

Missouri - 

6,265,964 

162,915,064 

48,874,519 

55,391,122 

34 

11,44)4,054 

Kansas - 

8,800,786 

237,621,222 

69,405,306 

92,672:277 

39 

64,^52,881 

Nebraska 

8,013,331 

224,373,2(58 

51.605.852 

85,261,842 

38 

44,874,654 

South Dakota 

1,154,516 

30,017,416 

7,804,528 

9,305.399 

81 

8,404,876, 

North Dakota 

24,005 

653,495 

182,05:j 

160,514 

29 

5,535 

Montana 

1,582 

36,386 

18,t(21 

'Mm 

10 

0 

Wyoming 

2,452 

53,044 

23, 190 

10,789 

20 

0 
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Ac}rag(\j^roclueiion, value, and disirilmtion of the principul crops of the United 
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Btates and Territorioa. 

Crop of 1899. 

Sto<ik on band 
Mar. 1, 19(H). 

out of 
county 
where 
grown. 

Acreage. 

Production. 

Value. 

Colorado 

New Mexico 

Utah 

Washington 

Oregon 

California 

Oklahoma 

United States 

Acres. 

171,2(i4 

24,015 

8,134 

5,586 

13,519 

56,925 

533,335 

Bushels. 
3,911,488 
480,300 1 
163,680 1 
128,478 
297,418 
1,536,975 
10,133,365 

Dollars. 

1,251,940 

278,574 

95,981 

70,663 

190,348 

932,185 

2,026,673 

Bushels. 

756,987 

57,630 

a2,536 

37,259 

56,509 

430,353 

3,040,010 

Per et. 
26 
12 
20 

29 
19 
28 

30 

Bushels. 

110,400 

33,021 

l,6f37 

0 

17,846 

70,849 

1,418.671 

82,108,587 

2,078,143,933 

1 

o 

773, 7129, 528 

~7!i" 

348,097,03-4 


WHEAT. 


Acres. 

■ Bushels. 

Dollars. 

Biushels. 

Per ct. 

1,953 

43,942 

39,987 

11,425 

26 

511 

8,789 

8,a50 

1,055 

13 

3, .560 

78,320 

66,573 

25,062 

32 

300 

5,490 

5, .216 

1,702 

31 

378,090 

7,005,765 

5,604,013 

2,522,075 

36 

123,370 

1,788,805 

1,341,640 

518,771 

39 

1,. 505, 302 

20,472,923 

13,512,129 

7,165,623 

35 

72,856 

932.557 

634,130 

233, 139 

35 

759,043 

10,710,986 

7, 138?}, 457 

2,463,523 

23 

753,625 

6,330,450 

4,368,010 

1,519,308 

24 

521.731 

3,495,598 

2,866,390 

978,707 

28 

1-48,271 

903,762 

954, 124 

154,202 

16 

297,239 

2,021,225 

1,980,800 

384,083 

19 

50. 735 

431,186 

383, 756 

68,990 

16 

3,248 

25,010 

19, 508 

6,002 

24 

814,832 

9,044,033 

6,150,352 

1,856,695 

15 

227.135 

1,953,301 

1,350,151 

507,874 

26 

053; 187 

8,292,727 

6,4fJ8,327 

1,824,400 

23 

417,285 

3,880,751 

2,755,333 

1,280,648 

33 

901,272 

8,201,575 

5, 41.% 040 

1,804,346 

f)*l! 

2,816,701 

39,998,008 

25,598,724 

14,3(K>,282 

36 

I, .587,523 

13,335,193 

% 667, 873 

4,0(X),558 

SO 

2,587,875 

25,361,175 

16,231,152 

6, 086,(552 

24 

. 1/310,541 

12, 60-5, ao 

7,979.208 

2,026,466 

16 

. 759, 573 

11,773,382 

7, 181, 763 

4,356,151 

37 

. r),f}91,3l2 

68,223,581 

37. 522, 969 

23,196,018 

34 

. 1,3!)(».053 

18,195,459 

10,007.519 

5,822,556 

32 

- 1,1.51,384 

11,398,702 

7,007. 195 

2,507,714 

22 

. 3,721,239 

30,468,044 

1.8, 90.% 383 

9,481,691 

126 

- 2,018.019 

20,791,770 

](). 187, 970 ; 

6, 653, 368 

32 

-! 3, .120, 01 3 

37,728.3:59 

18,864. 170 

10,186,652 

127 

-! 4.i!43.64il 

.51, 758, 630 

2«.39f.l.901 

ll,;JS6,.SiH) 

1212 

09, rot 

1,792.9;X5 

l.(K(;j.090 

573,739 

32 

21.I.V29 

395.345 

264,881 

59,3013 

15 

m 19. 011 

7,;i-3r,781 

4, 182,535 

2,054, r>7i) 

128 

18<;,940 

2,579,855 

1,573,712 

412,777 

16 

22,31? 

342, 139 

218,969 

30, 793 

9 

180,505 

3. 730, 454 

1,980,321 

1 934,114 

25 

38, lOT 

u87, oOo 

522,125 

109,921 

16 

142, 1-53 

3,440,103 

1,720,052 

1,238,437 

36 

910.405 i 

si/no,:m 

11,072,301 

7,815,742 

36 

. 1,143,295; 

21,949,5.30 

11,633,254 

7,682,338 

35 

- 2..mi85 

33J43,<HI9 

20, 921, 223 

12,M7,8(»7 

36 

. l,218,2,>ij 

16,202,705 

8,587,405 

2,754,470 

17 

- 44,592,516 

547,303,840 

319,545,259 

1 

158,745,595 

, 29.0 


Maine 

New Hampshire 

Termont — 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 



Yirginia 

North Cai*olma 

South Carolina 

Georgia 

Alahama 

Mississippi 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan - 

Indiana 

Dlinois 

WiBConsin 

Minnesota 

Iowa,. 

. Missouri 


Nebraska 

South Dakota 

North Dakota 

, Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

, Nevada 

Idaho : 

Washington ^ 

Oregon 

California--, 

Oklahoma--, 


United State 


Biialieh. 

430 

0 

783 

0 

1,261,033 

339,884 

6,118,231 

531,567 

6,509,703 

3,S15,(i58 

374,780 

0 

101,001 

4,313 

0 

S, 080,200 
312,5138 
1,824, ‘100 
85?,’, 7«jr> 
1, 8S0, {;V>3 
17, m 123 
0,400,89,3 
Il,4,12,r»?39 
3,r)4<i,316 
2 , 354 : 1)70 
53,890,055) 
4,9.12,782 
2,507,714 
22,974,808 
1(1,395,888 
2i», 805, 388 
45,547,504 
045,457 
19,707 
2,935, 112 
103, 194 
78, filW 

m, 020 

151, 141 
l,9f10. 458 
10, im, 107 
13,008,712 
23,958,175 
10,207,743 


305,019,752 


OATS. 


Maine 

Now Hampshire 

Vermont 

Massricliusetts - - 
Rhode Island 

Connecticut 

New York 

New Jersey. 


Acres. 

141,619 

39,937 

107,0(19 

14,819 

3,068 

18,753 

1,404,568 

95,193 


JBmhels. 
4,956,665 
1,047,445 
3,969,333 
4®), 937 
95, 368 
^5,056 
45,401,608 
2,384,632 


dollars. 

1,883,538 

408,504 

1,464,963 

185,830 


194,371 

14,9.83,531 

733,9129 


Bushels . 
1,685,206 
366,606 
1,544,140 
151,598 
27,667 
153,266 
20,430,724 
891,006 


Per 


Bushels. 

m,m 


0 
954 
10,501 
3,632,120 " 
238,463 
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Acreage, production, value, and disfrihiitwn of the jjrincijKil crops of the United 
States in IS09, by Siates^-Ooiitinxica. 


OATS—Continiiecl. 



Crop of im. 



Shipiied , 

States and Territories. 

Acreage. 

Production. 

Value. 

Stock on hand 
Mar. 1, 1900. 

county 

where 

grown. 


Acres. 

1,386,304 

16,004 

72,852 

307,537 

308,934 

Bushels. 

39,148,032 

320,080 

1 Dollars. 
11,352,929 
80,020 

Bushels. 
17,225, 134 

Per ct. 
44 

Bushels. 

1,505,021 


105,626 

33 

Maryland 

1,675,596 

5.145,518 

502, 679 

452,411 

27 

301,607 

Virginia- ----- 

1,698,021 

1,543,655 

30 

257,276 

North Carolina 

4,787,208 

1,962, 755 

957, 442 

20 

143,616 

South Carolina - - 

251,998 
476, 873 
a5, 606 

3,023,976 

4,291,857 

320,454 

1,421,269 

241,918 

8 

30,240 

9,614 
30, 121 


2,060,091 

160,227 

557,941 

41,659 

13 

Floricia - - 

13 

Alabama - - 

301,207 

3,012,070 

1,295,190 

421, 690 

14 

Mississippi - - 

336,574 

1,365,740 I 
553,284 1 

&82, 870 

136,574 

10 

13, 657 

Louisiana 

30,7J18 

^21,314 

,V>,328 

10 

B, 533 


682,719 

17,(J67,975 

5, 120,392 

3,072,236 

18 

3,413,505 

178,933 


333,918 

380,446 

137,;i24 

455,267 

6,904,442 

2,027,910 

1,704,398 

1, 789, 333 
1,491,348 

30 

Tennessee 

6, 326, 24-4 

28 

106, 525 

West Virginia 

3,158,452 

1, 105, 458 

979,120 

31 

126,338 

Kontnok^ 

8,194,806 

2,622,3;i8 
8,236,494 
8,567,733 
7,889,287 
28,001,360 
13,568,097 
11,591,432 
24,127,202 
4,871,844 
8,608,470 
11,324,306 
3, 520, ‘1624 
4,856,671 
903,813 

2,376,494 
11,531,092 
11,627,638 
10,976,399 
44,547,632 
27,751,826 
23,290,440 
38,095,725 
7,301,772 
15, 651,764 
19,560,106 

29 

409,740 

Ohio 'i - - 

915, 166 

32,945,976 

30,599,048 

34,301,248 

127,278,948 

67,687,380 

62.688,416 

35 

7,907,034 
7,037,781 
12,691,462 
62,366,685 
18,952,406 
12,645,220 
60,794,300 
1,826,942 
8, .603, 470 
19,560,166 
3,219,778 
2,158,520 
556,192 
0 

Michigan.- - 

899, 972 
1,071,014 
3,349,446 
3,aso,2a5 
1,646,513 

38 

Indiana 

32 

Illinois 

35 

Wisconsin - i 

41 

Minnesota - - 

48 

Iowa - 

3,848,053 
811,974 
1,349,290 
1,715,804 
589, 703 

126,9a5,749 

30 

Missoui'i 

20,299,;i50 

39,129,410 

61,474,120 

15,332,278 

a5 

Kansas 

40 

Nebraska 

38 

South Dakota 

7,206,171 

47 

North Dakota - 

599,589 
60,986 
14, 743 

17,987,670 

2,317,468 

44,2,290 

8,81.3,958 

834,288 

66.34*1 

49 

Montana - 

36 

Wyoming 

176, 916 
1,028,515 
78,334 
848,894 
417,988 
1,152,147 
2,098,651 
8665 580 

15 

Colorado 

90,698 
7,418 
25, 654 
82.352 

3,448,846 

833:608 

34 

587,723 
iJj5.606 
43. 612 

New Me:cico - - 

178,032 

873,236 

21,304 
174, *1*17 
483,986 
1,010,507 
2,0118,651 
479,385 

12 

Utah 

20 

Idaho 

1.099,968 

3,a31,965 

5,118,t«10 

1,843,787 

44 

384,989 

1,1.21,827 

1,(5;57,971 

384,379 

Washington 

81 ; 945 

36 

Oregon - 

170, 623 

41 

California 

59,477 

26 


United States 

26.;ill,3S0 

796,177,713 

1198,167,975 

290,907,335 

36.5 

223,014,086 


Aci'eage. production , and value ofharleij, rye. buchwJicat ^ potatoes, and hay in the 

Ignited States in lyoo. 

BARLEY. 


States and Tea*ritories. 

A^-TCiUgC. 

Av<n*ago 
yield per 
acre. 

^ Production. 

Average 

farm 

price, 

Doc.l. 

Average 
valuer per 
acre. 

Farm value, 
Dec.l, 


1 -4 cres. 

Bushels. 

Bushels. 

: Cen is. 

Dollars.' 

Dollars, 

Maine 

11,988 

29 

347,652 

; 59 

17.11 

205,115 

New Hampshire 

4, <320 

25 

115,500 

65 

16. 25 

75,075 

Vermont 

17,384 

31 

538, 904 

7)2 

10. 12 

280,2:30 

Mas.sachnsetts 

1,695 

30 

50,850 

68 

20.40 

34,578 

Rhode Island 

315 

29 

9,K15 

70 

20.30 

6,394 

New York 

168,85;i 

24 

4,052,472 

50 

12. (H3 

2,026,2:56 

Pennsylvania 

8, 5»34 

21 

179,844 

49 

10. 20 

88,124 

Texas 

1,970 

18 

35, 460 

66 

11.88 

2.5, *404 

Tennessee - 

1,779 

11 

39, 569 

64 

7.04 

12,524 

Kentucky 

i,;i8i 

21 

29, 001 

43 

9. 03 

12,471) 

Ohio - 

21,550 

28 

603,400 

45 

12.6<1 

271,5:10 

Michigan 

38. 631 

24 1 

927, 14*1 

48 

11.52 

445,ft*9 

Indiana - 

6,132 

2i 

15;j,300 

45 

ll.:35 

68,985 

Illmois 

33,638 

29 

39.5,502 

47 

13.63 

185,886 

Wisconsin 

255, 685 

30 

7,070,550 

40 

12.00 

3,068.220 

Minnesota 

325, 765 

25 

8,144,125 

31 

7,7f> 

2,524,679 

Iowa 

461,996 

26 

12,011,896 

31 

8.06 

3,723,688 

Missouri 

720 

18 

32, 060 

42 

7.56 

5,443 

Kansas 

187,245 

17 

3,183,l(i5 

27 

4. 59 

8551,455 

Nebraska 

30,276 

20 

943, iru 

30 

7.80 

282,953 
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Acreage, product ion, and value of barley, rye, huelcu‘lieat,potatoefi, and My in the 
United States in 1800 — Continued. 


BARLEY —Continued. 


States and Territories 

Acreage. 

Average 
yield per 
acre. 

Production. 

Average 

farm 

price, 

Dee.l. 

Average 
value iVer 
acre. 

Farm value, 
De<;. 1. 


Acres. 

Bushels. 

Bushels. 

Cents. 

JhjIUtrs. 

Delia rs. 

Soiitli Dakota - 

104, ?98 

23 

2,410,354 

29 

6. 07 

1 699,003 

Horth Dakota 

246,228 

24 

5,909,352 


7.92 

1,950,086 

Montana * 

6,183 

35 

210, 405 

51 

37. 85 

110,367 

Colorado 

12,069 

28 

337, 932 

55 

15.40 

185,863 

New Mexico 

1,100 

32 

35, 488 

61 

19. 52 

21,648 

Utah 

5,905 

33 

194, 865 

52 

37. 16 

101,330 

Idaho 

11,586 

35 

4a5,5l0 

46 

16. 10 

■186, 535 

Washington 

40,296 

35 

1,410,360 

44 

15. 40 

6?>0,558 

Oregon 

28,497 

28 

797,916 

50 

14. 00 

398.958 

California.-., 

855,876 

26 

22,239,776 

50 i 

18.00 

11,119,888 

United States 

2,8T8,2;39 

j 25.5 

78,381,563 

40.3 

10.28 

29,594,254 


RYE. 



-4crc,s. 

Bushels. 

Bushels. 

Ceiits. 

Dollars. 

Dollars. 

Maine - 

983 

15 

14,745 


12. 60 

12.386 

New Hampshire 

924 


13,860’ 


12. 15 

11,227 

Vermont 

3,173 

17 

. 58 , 941 

62 

10.54 

353,443 

Massachusetts 

8,331 

16 

133,206 

79 

12.64 

105,304 

Connecticut 

34,248 

18 

256, 464 

64 

11.52 

164, 137 

Hew York 

227, ICO 

16 

3,633,600 

56 

8. 96 

2,034.810 

Hew Jei'sey 

66.719 

15 

1,000,785 

55 

8.25 

650.432 

Pennsylvania 

262,406 

111 

3,936,000 

51 

7.65 

2,007,406 

Maryland 

25,234 

14 

mjm 

57 

7.98 

201,367 

Virginia 

36,719 

9 

330,471 

53 

4.77 

175,150 

Hortli njivnlifia - 

46. 754 

7 

320,278 

75 

5.25 

240,208 

South Carolina 

3,825 

5 

19,125 

109 

5.45 

20,846 

Georgia 

16,805 

6 

94,830 

112 

6.72 

106,210 

Alahama 

1,822 

8 

14,576 

104 

8.32 

15, 159 

Texas i 

3,766 

10 

, 37,660 

82 

8.20 

30,881 

Arkansas 

1,732 

11 

19,052 

74 

8.M 

14,098 

Tennessee 

11,892 

9 

107,028 

67 

6.03 

71,709 

W est Virginia 

13,229 

30 

132,290 

62 

6. 20 

82,020 

Kentucky — - 

24,443 

10 

244,430 

70 

7.00 

171,101 

Ohio - 

39,120 

16 

625,920 

55 

8. 80 

344,256 

Michigan 

78,358 

14 

i,iBT.012 

52 

7.28 

670,440 

Indiana 

35,741 

13 

464:633 

48, 

6.24 

223,f)24 

Illinois 

76.9.55 

15 

1,154,325 

47 

7.05 

542,533 

Wisconsin 

204.876 

15 

3,073,125 

48 

7,20 

1,475, 100 

Minnesota 

61,804 

' 38 

1,112,472 

42 

7. 56 

467,238 

Iowa 

132.770 

18 

2,02t»,860 

40 

7.20 

811,944 

Missouri 

9,803 

33 

127.439 

50 

6. no 

63, h‘'0 

Kansas 

140,532 

13 

1,545,852 

42 

1 4. r.2 

649,258 

Nebraska - 

1 62,319 

16 

997. 104 

38 

6.08 

378,900 

South Dakota 

2,451 

15 

; 3<», 7<55 

37 

5.55 

1.3, <503 

HortU Dakota 

16.315 

15 

244,725 

37 

5. 55 

m,54H 

Colorado 

2,374 

14 

.33:236 

48 

6.7'2 

15,953 

Utah - 

3,452 

17 

.58. 684 

48 

8. 16 

28, 168 

Washington 

2, .246 

16 

85. 936 

60 

9. 60 

21,562 

Oregon 

! 5, 616 

11 

61,776 

7(» 

7, 70 

1 43,243 

California 

36, 472 

15 

547,080 

70 

11.70 

426, 722 

United States 

1 

3,659,308 

14.4 1 

23,961,741 

51.0 

7.36 

12^14018 


BUCKWHEAT. 


Maine 

Kew Hampshire 

Vex’niont 

3VIassaelinsetts 

Connecticut 

Hew York--, 

Hew Jersey 

Pennsylvania . - - 

Pelaware 

Maryland 

Virginia 

Horth Carolina . 
Tennessee 


Acres. 

Bushels. 

Bushels. 

Cent,<i. 

Dollars. 

23, 754 

2r? 

522,588 

44 

9.(;8 

2,827 


56, 540 

60 

10.00 

9,348 


215, m 

52 

11.96 

2,2(8 

20 

44, 180 

70 

14.1X1 

3,807 

1?J 

72,333 

03 

31,97 

241,543 

13 

3,140,059 

50 

7.67 

10,422 

21 

218, 862 

56 

11.76 

242,280 

20 

4,845,600 

54 

30. 80 

273 

18 

4,914 

49 

8.82 

7,51f) 

, 13 

97,630 

56 

7.28 

4,616 

14 

64, 624 

54 

7,66 

1,685 

17 

28, 645 

49 

8.33 

1,005 

12 

12,060 

■ 57 

6. 84 


Dollars, 

S3«,03» 

3H,t^70 

111,80*3 

45,r>70 

l,8r)3,(«?5 

2 , 016,624 
2,408 
54,673 
84,807 
14,680 
0,874 . 
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A.crmge^ production^ and value of barley^ rye, buckwheat, potatoes, and hay in the 
United States in 1890 — Continued. 


BUGKWHEAT-Continued. 


Stiite.«5 and Territories. 

Acreage. 

1 

Average 
yield per 
acre. 

Production. 

Average 

farm 

price, 

Dec.l. 

Average 
value per 
acre. 

Pai*ni value, 
Dec. 1. 


Acres. 

i 

Bitshels. 

Bushels. 

Cents. 

1 Dollars. 

Dollars 

West Yirginia 

14,015 

17 

233,355 

56 

9. o3 

13:1,423 

Ohio 

9,415 

16 

150,640 

58 

9.28 

87. 371 

Michigan 

23,083 

11 

253,913 

55 

6.05 

139, tS52 

Indiana- 

5,331 

16 

S5,J?06 

59 

9.44 

50,325 

IHinois 

4,763 

15 

71,4530 

58 

8.70 

41 ; 429 

Wisconsin 

30,936 

15- 

464,040 

CS 

9.45 

292,345 

Minnesotii 

11,386 

17 

193-562 

53 

8.81 

100, 652 

Iowa 

12,098 

16 

193; 5(58 

58 

9.28 

112, 209 

Missouri- 

2,499 

14 

34,986 

Cl 

8.54 

21,341 

Nebraska 

5,104 

16 

81,664 

63 

9 (*2 

50,6i;32 

Oregon 

240 

17 

4,080 

74 

12.58 ■ 

3,019 

United States 

670,148 

16. 0 

11,094,473 

55.7 

9?^ 

6,183,675 


POTATOES. 


Maine 

Acres, 

46,865 

Bush-els. 

139 

Bushels. 

6,514,235 

2,370,074 

3,288.780 

3,76(};ri0 

l,024,lCkt 

3,323,060 

28,707,976 

Ce}Lts. 

43 

Dollars. 

58.38 

Dollars, 

2.735,979 

1,090,234 

1,183,961 

2,143,605 

512,052 

New Hampshire 

18,662 
24,915 
28,965 
7,212 
25,562 
326,227 
. 47,955 
179,339 

127' 

46 

68.42 

Vermont -* 

132 

36 

47. 52 

Massachusetts - 

134 

57 

76. 08 

Rhode Island 

142 

50 

71.00 

Connecticut - 

ISO 

46 

59.80 

3,528,608 

11,483.190 

2,029,935 

0,554.840 

138.938 

New York-- 

88 

40 

85.20 

New Jersey - 

S3 

3,980,265 

51 

42.33 

Pennsylvania 

85 

15,243,815 

272,428 

43 

36. 55 

Delaware 

5,239 

22,193 

52 

51 

26.52 

Maryland 

64 

l,420,a52 r 
2,409,090 
928,701 
231,896 

61 

32.64 

724,380 
1,349,504 
612,943 
241,172 
213,579 
145, 794 

Virginia 

30,516 

16,293 

4,141 

5,594 

66 

56 

38.96 

North. Carolina - 

57 

66 

37.62 

South Carolina 

56 

104 

58.24 

Georgia 

46 

257,324 

83 

38.18 

Florida 

1,704 
5,097 
5,312 
7,947 
14,499 
28,146 
&5,8(.S6 
37,122 
30,710 
162, 0-13 

69 

117,576 

3a5,832 

124 

85.56 

Alabama 

56 

87 

48.72 

292, 174 
310,513 

Mississippi 

61 

324; 032 

102 

62.22 

Louisiana 

60 

478,820 

81 

48.00 

386,224 

844,4^32 

l,258,m 

738,053 

Texas 

64 

1)27, 938 

91 

58.24 

Arkansas 

63 

1,773, 198 

71 

44,73 

Tennessee. 

44 

1,135,464 

2,672.784 

05 

28.60 

West Virginia 

72 

52 i 

37.4-4 

1,389,848 

1,235,378 

Kentuck^r. 

51 

2, 025; 210 

61 ' 

81.11 

Ohio..... 

71 

11,505,053 
11,4;>(),210 
8,2M,f532 
15, (^8, 192 
].6,10?J,73] 

43 1 


4,947,173 

Michigan 

173,185 

308,082 

66 

32 

3,657,667 
3,53:^,120 
6,415,759 
4,186,706 
2,722,153 
4; 56-4; 994 
3.502,998 

Indiana 

76 

43 ; 

3«:btr1 

Illinois 

163, 002 
156,JJ:17 
113,4^3 

96 

41 : 

39,36 

Wincousin 

303 

26 

26. 78 

Minnesota 

96 

10,8aH,608 

19,817,800 

8,757,496 

25 i 

24. CX) 

Iowa. 

198,478 

100 

23 i 

2SJ.a) 

Missouri 

105,512 

&3 

40 

33.20 

Kansas 

99, 646 

95 

9,46ti,370 
13,494,640 
4,440,150 
3,074,962 i 
648, 177 

45 

42. 75 

4; 259, 866 
3,373.660 

Nebraska 

1-43, 560 
<56,925 
29, 854 

94 

25 

23.50 

Sou til Dakota 

78 

27 

21.06 I 

1,198,840 

North Dakota 

103 

87 

27. 81 

330,240 

343,6:14 

Montana 

4,597 

3,770 

141 

63 

74.73 

W voinins 

125 

471,250 

61 

76.25 

287,462 

Gtuox‘aao 

3:1,304 

734 

84 

2,713,r536 

35,1HJ6 

55 

46.20 

1,492,445 

New Mexico 

49 

68 

33.32 

24,457 

Utah 

5,446 
1,771 
4, 7fK) 

120 

(553, 520 

55 

66.00 

359,4:16 

Nevada 

lCr3 

180,612 
593; 960 

90 

91.80 

162,578 

Idaho 

124 

Cl 

75.64 

362,316 

Washington 

36,397 
14, 934 

144 

2,217, 168 
1,717,410 

50 

72. 00 

i,ias,584 

Oregon ; 

116 

49 

56. 35 

841,531 

California 

26,5i3 

119 

S, 158,617 

0:3 

74. 97 

1,989,920 




United States 

2,581,353 

88.6 

228,783,233 

39.0 

3i.60 

89,338.8.32 


r A 99 i9 
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AcT(^age^ 2 >rodiieUon, and value of barley, rye, bnclnvheat, potaiocy,, and kay m the 
United States in Coi^cluded. 

HAY. 


States and Tcna'itoi'ies. 

Acreago. 

Average 
yield per 
acre. 

Pi*<)du<5tioii. 

AVverage 
fanii 
urice, 
Dec. 1. 

Average 
value pijj' 
acre. 

Ftin.‘,i vahio, 

iJiic. 1. 

Maine 

Acres. 

C(J2,097 
813,235 
500,707 
73, 008 

Tons, 

0.60 

Tons, 

879, 103 
535,886 
961,288 

Doh'ani. 
10. iO 

DoUars. 
9. (V.J 

Ihilliirs, 

8, 879, 546 
6, 296, •126 
8, 8:0,014 


.89 

11.75 

10. 46 

V eraaont 

1.14 

9.25 

10. 55 

Massachusetts 

Rhodo Island 

1.13 

.89 

(567,499 

64,977 

15.50 
17. 25 

17.52 
15. 35 

10,316,234 

1.120.853 

Connecticut 

New Yoi'ls 

475,482 
4,350,064 
3-^2, 191 
3, 557. 475 

.94 

1.04 

416, 953 
4,530,a>7 

14. 50 
!0. 45 

13. 63 
10.87 

6, -180, 8,1 8 
47, 31 1, 7i,i8 
4,006,71.7 
35, 203, 155 
5(’rt*», 42*;? 
3,885,339 
0,027,616 

1 1,977,469 

1,81-3,054: 
3,(183,828 
J33, 161 


.83 

3ri5,519 

15.35 

12.74 


1.20 

3,0(38,970 

•48,620 

11.50 

13. 80 


4*1, 750 
283,992 
534, 603 

1.04 

11.65 

13.12 

Maryland 

1.13 

1 319,781 

12.15 

13. 73 

Virgrhiia 

1.10 

588,0153 

If). 25 

11.37 


144,354 

109,287 

1.50 

195,789 

I 10. 10 

15. 15 


1.22 

17(3,112 

158,466 

! 10. SO 

13. 56 


1.45 

13. 15 

19.07 


5.943 

1.46 

8,675 

15.35 

33.41 

Alabama 

49,847 

1.66 

82,746 

11.40 

18.93 

943, 304 
7'31,;i06 

Mississippi - 

54,(i02 

25,405 

1.44 

79,059 

9.25 

13.33 


1.95 

49,540 

9.70 

18.93 

480,538 

3,150,166 


311,156 

138,846 

;M3,348 

4‘,w, m 

1.43 

444,953 

295,491 

318,780 

7.10 

10, 16 

ATt’ftUSfVS „ 

1.48 

8.65 

13.80 

1,777,497 
3,586,343 
6, 083. ((31 
4,107,615 
10, 096, (k 16 
14,023,188 
16,328,3;?3 
i8,:m,253 
ia;j;i5,(0s 
11.202,2.50 
36, 6:j7, (;f}3 
iO,:>J0,O6.3 
18,0-15.678 
13,407,483 
a 616, 36!) 

Tennessee 

1.31 

11.25 

14.74 

West ViTginia - 

1.28 

(34:3,707 

9.45 

12. n 

Kentucky 

S«H},173 

1.^ 

394,963 

10.40 

13. 43 

Ohio 

1,6.41,307 

l.a“)2,7(>6 

1.30 

2,183,(5i-(9 

1,650.375 

8.95 

11.63 

Michigan - 

1.22 

8. .50 

10.07 

Indiana. 

l,;:cr>.2;21 

1.34 

2,093,376 

7.80 

10. -15 

Hliiiois 

1,8*43,804 

1.29 

2,3(15,710 

7.75 

10. (X) 

’W’i3<20iisin 

I,;i24,2a8 

1,514,341 

3,750,727 

2,258,e«2 

3,284,018 

L47 

1,916,718 

6.85 

10.07 

-Minnesota 

1.70 

2,575,230 

5.025,974 

4. ir> 

7.40 

Iowa. 

1.34 

5. a) 

7.10 

Missouri - 

1.37 

3.094,394 

6.25 

8.56 

Kansas 

1.67 

5,155,908 

3.50 

5.49 

Nebraska - 

2,03-4,758 

1.66 

3,377,(598 

3.70 

6.14 

j^uth Dakota 

1,943,638 

1.43 

2,779,474 
(506, 796 

a 10 

4. 43 

N orth Dakota 

3S4,Ct48 
;)6l. 1«!33 

1.58 

3. ;30 

5.2i 

3,002,-137 

Montana 

1.42 

513,931 

399.783 

7.70 

10. 93 

3,057,269 
3. (>(8. 568 

Wyoming 

271,9*51 

1.47 

6. m 

9.70 


74'6,J-^21 
;18,310 
27, 624 

2.10 

1,(530,274 
65, 127 

7. 35 

15.43 

11,982,514 

mum 

751,. 

New lUdexico - ... 

1.70 

10. 60 

IS. 02 

Arizona - 

2.63 

72,(551 

io.;j5 

;17. 22 

Utah 

194.341 

157,430 

2.5<1 

485, 852 

7.10 i 

17. 75 

3,449,549 
3, 252. 833 

Nevada 

1.87 

2i)i, 488 

7. (lo 

14. 3J 

Idaho _ 

215,058 
5i,»-l,704 
637, 190 
1,70^,687 

2.50 

53((,895 

6. ;]() 

15. 75 

3, 401, 33H 

Wjishmgtou 

Oregon 

2.(32 

1.97 


8. 90 
6. '.'5 

17. 08 
13. 49 

5,00,610 
8, 558 

Ctiltfornia 

1.63 

2,784.1l?2 i 

■ 8.iti) 

13.04 

32, 373, 456 



United States 

41 , 328, 4t^3 

i.ai 

56,(555,756 

7» ifi 

9. 97 

•111,026, 187 




TOBACCO STATISTICS. 

The folio-wing -fcable contains statistics of tobacco prodnctioii in tlae United 
States based upon information in possession of the office of the Coinniissioner of 
Internal Beyenne and of the Bureau of Statistics of the Treasury Department. 
It is the intentioii of the Department of Agriculture to resume the annual collec- 
tion of statistics of production as soon as the Twelfth Census lias furnished a new 
basis for that worh in the results of its careful and systematic investigations'; 



EXPORTS OF COTTON FROM UNITED STATES. 771 


Production of tobacco in the United Staies, lSff3 to isns, as compiled fro ni ilie 
reports of the Bureau of Internal lievemte and of the Bureau of Bfatisiics of the 
Treasury Departmen t. 



189,2. 

1S93. 

1894. 

ilS95. 


1897. 

185;3. 

Tulxicoo xn an a f a c - 
tured : 

Chewing, smoking, 

and snufi: d 

Cigars and ciga- 
rettes a 

Exports, domestic « 
Exq^orts, fci‘eigna... 

Less imports « 

Pojo.’d.'?. 

234,081,3:32 

1 96,923.980 
277, 238; 871 
1,011,&33 

PoHnda. 

2-;9.858,869 

89,973,814 

304,797,808 

1,776,636 

Ponnda. 

250,994,675 

93,639,21:3 

293,637,217 

3,060,385 

PtvndA. 

2:34,561,91)4 

95. 053. 056 
300,W7,eST 
2,767,454 

PfiV.ndA. 
265, 871, 15S 

1 06,213,473 

281,074,4.22 

I 1,779,103 

POKHClA. 1 PoiDUiA, 
,247, :358, 414,5.286, 453, 7:j3 

102, 510, S 23 I&IO 6 , S55, 524 
209, 060, 8 : 3:31 :h0, 82:3, 077 
2 , ^2:3, 510 1 , 847 , 637 

009,878,046 

22,093,270 

046,407,127 

24,899,175 

6-41, 3 : 31 , 49i) 
31,355,899 

632. 4C0, 101 1|>44, 938,156! 
20,2rj3,704i 12,848,743 

622, 168, 0801 741, 9S0, 576 
11,G0:,S30| 17, 107, 830 

537,784, 770 

621,507,052 

600,975,591 

612,171,307,0:32, 089,413 

610,860,256 724,872,737 


a Foi* cnlendiii* yciar following. h Preliminary estimates. 


United States Tkeasury Department, 

Office of the CoaiMissiONER of Internal Revenue, 

Wasliingiojij D. O., March IJf, 1900. 

I have made a careful examination and study of tlio statement of the produc- 
tion of lojif tobacco in the United States for the years iy02 to 1S9S, inclusive, as 
compiled by the Division of Statistics, Department of Agriculture, from the 
reports of this office and the Bureau, of Statistics of this Department, and am of 
the opinion that the statement is as complete and correct as is t^ossihle to bo made. 

H. C. Jones, Chief, Tobacco Division. 

CONSUMPTION OP AMERICAN COTTON BY FOBEION COUNTRIE^3. 

The comparative figures in the following table are compiled from the rex)orfcs 
of the Bureau of Statistics of the Treasury Department, and are for fiscal years 
ended Juno BO. They show the number of bales of cotton exported to each for- 
eign country in 1889, as compared with the years 1898 and 1899. As the exports 
contain ssa-island as well as some light-weight round bales, all bales are reduced 
to the uniform weight of 500 pounds each. 


Exports of cotton from United States to foreign countries. 

Ixilos of ijOO potinds.] 


Countrie.s. 


YoPvi* ending Juno GO, 
3S8U. 


Bales. 


ValuG. 


Yoax* ending Juno GO, 
IbOH, 


Bales, 


Vnluo. 


Yeax* ending Juno Gii, 
IfcW. 


Bales. Valno. 


Ansti'ia-Hnngary 

Belgium 

Demnurk 

Franee 

Germany 

Italy 

Netherlands 

Portugal 

Eussia, 

♦Spain 

Swedeix and Norway 

United Kingdom 

Other Europe 

Dominion ot Canada... 

Mexico 

West Indies (French) . 

China 

East Indies (British) .. 

Hongkong 

Japan,-... 

All other countries . . . . 


filo 

Mr, GOT 


$275, S7u 
7,u5«, 6S7 


4I.K,), VM 
(ioo, 7r>«> 
lGld»>S 
41,354 


;i0,m,839 

«,4{>0,413 

2,188,771 


144,036 

181,533 

8,717 

2,940,800 

9,54T 

61,143 

33,803 


7,5<«,201 

9,200,098 

430.413 

146,605,505 

475,183 

3,980,550 

l,ai7,395 


47 

210 


3,341 

12,3(e 


35,014 

161,043 

34,741 

843,038 

1,858,534 

387,581 

43,51>J 

18,835 

1(13,835 

363,648 

25,613 

3,533,101 


SOSr, 724 
4,809,009 
733; 810 
24,099,734 
54,880,245 
11,408,025 
1,29:2,783 
5S8, 923 
3,133,758 
8,180.970 
744:287 
105, 853; 014 


57,127 

13if,525 

39,2-19 

803,406 

1,728,975 

417,353 

51,021 

21,627 

95,011 

246,635 

23,624 

3.609,444 


122,495 

42;43J5 

17 

11,302 

297 

1,800 

224,214 


3,061,586 
1,321,473 
653 
370,670 
9, 130 
72,000 
7,428,226 


08,230 

36,130 

5 

4, COO 
9 

56 

182,734 


.‘91,576, 175 
3,599, 471 
i,or8,;jon 

21,946,691 
47,346,679 
11,652,768 
1,401,040 
612,133 
2,796,793 
7, 194,000 
70:3,503 
90,709,a53 


2,994,(574 
1,043,473 
187 
131,734 
308 
■ 1,71C 
5,774,784 


Total 


4,760,a‘)3 


75,270 


TIM », 529 


230, 442,215 


7,546.821 


20i),564,774 
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Except in the cases of Belginm and Bussia, the increase in exports has been very 
large, in some cases the amount being more than double what it was eight or ten 
years ago. The decrease in exports to Russia of 40,211 bales in 1808 as comi^ared 
with 1889, and of 49,025 in 1899, is additional evidence of the growth of cotton 
culture in the trans-Caucasian provinces of that Emi>ire, and of the effort to become 
independent of the United States. 

There is a decrease in the consumption of American cotton in 1899 as compared 
with 1898 in all countries except Anstria-Hungary, Denmark, Italy, the I^ether- 
lands, Portugal, and the United Kingdom. The most notable reductions are 129 ,549 
bales in G-ermany, 41,480 in Japan, 88,682 in France, and 32,417 bales in Belgium. 
On the other hand the countries showing an increase are as follows: United King- 
dom 77,343 bales, Italy 29,772, Austria-Hungary 21,513, Denmark 14,508, the Neth- 
erlands 8,112, and Portugal 2,792 bales. But notwithstanding a net decrease of 
158,708 bales last year, as compared with the year previous, 1898 and 1899 are con- 
spicuous as having recorded the largest exports of cotton in the history of our com- 
merce, The extremely low prices in 1897-98 and 1 898-99 reduced the export values 
$7,838,055 in the former and $28,210,496 in the latter j^ear, as compared with those 
of 1889, although the number of bales exported in 1808 was 2,930,896 and in 1899 
W’as 2,777,188 greater than in 1889. 

THE world’s consumption OP COTTON. 

■While there are no available statistics showing the annual crops of all the cotton- 
producing countries, the consumption of the mills in Great Britain, the continent 
of Europe, the United States, India, Japan, Canada, Mexico, and other countries 
fairly approximates the v/orld's production, the unknown quantity being the 
domestic consumption in China and a few other countries in the Orient that i)ro- 
duce comparatively small crops. 

The following statistics, taken from Mr. Thomas Ellison’s Annual Review of 
the Cotton Trade, issued in Liverpool, November 1, 1899, show the number of bales 
of cotton consumed by the mills of the world from 1890-91 to 1898-99, inclusive: 

The world's consimiption of cotton, ISOO-Ol to IS9S-09. 


[In bales of 500 pounds,] 


Year ended Sept. SO— 

r4re8.t 1 Continent 
Britain. jofETircpe. 

United 

States. 

India. 

All other 
countries. 

Total. 

ISfll-... 

1803 

1894 

1895 

ISJW 

1897 

im> 

3.384.000 
3,181,C«IX1 
2,85<j.0!>0 
3, motif.) 
3,:iTO,(;rt;K4 

.3, mas) 

3.510.000 

3,(331,000 

3.640.000 

3.692.000 
3,S-i8,(KJO 

4.030.000 

4.160.000 
4,.36S,(H)0 
4.628, (KH) 

4.830.000 

2,:ift7,oni) 

2.576.000 
2, 551, (HR) 
2,264,001) 
2,743,(0) 

2.572.000 
2,738,(0) 

2.062.000 
3,553,(0) 

1 

024, OOO 
014, OOO 
018,000 
059,000 
! 1,074, (MR) 
i LKfi.OlR) 
1, (KM, (RIO 
l,141,tH)0 
1,207,(XR) 


30.4.56.000 

10.471.000 

10.247.000 
10,554,(R)I) 
11,307, (RIO 

1 1 , 532, ono 

11,8:>2,(RR) 

12,S76,()(M) 

13,0:}Ji,0llO 


These figures certainly sho’v a very gi’atifying increase in the consumption of 
cotton, the increase in all countries in 1898-99 over the previous year amounting 
to 1,056,000 bales, of wliich more than one-half was in the Uiiitkl States, while 
the increase in all countries since 1890-91 amounts to 3,47(>,000 bales. But it is 
especially gratifying when the increase in the United States is compared with 
that of other countries. In 1898-99 this increase, as compared with tlie previous 
year, amounts to 591,000 bales, as against 208,000 in all continental European 
countries, 156,000 in India, and 87,000 in Great Britain. Since 1890-91 the United 
States shows an increase of 1,186,000 bales, as compared with 1,205,0{>0, in all 
continental European countries, 873,000 in India, and 185,000 in Great Britain. 
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Cotton crop of 1S98~99. 

[In commercial bales,] 


States and Territories. 


[ForwardedI 
by rail, 
etc. 


Movement and mill pnrchases. 


Bought 
by mills. 


Total. 


Taken from other States 
and ports. 

Taken 

from 

other 

States. 

Taken 

from 

ports. 

Total. 

22,986 
24, 592 

1,971 

24,957 

24,592 


135,689 

7,431 

17 

165,606 

7,431 


25, 447 
160, 414 
76,943 
8,017 
79, 113 
453 
• 10,9.5:5 
24, 859 
60, 493 


25,447 
180,266 
76.043 
3; 03 7 
81,678 
4t)3 
12, .555 
f24,a50 
67,292 

19,852 


2,565 

1,603 

6,799 

44, 502 


44,503 


676, 791 

32,806 

709, ,597 


Total eroii. 


Alabama 

Arkansas 

Florida 

Georgia 

Indian Territory _ 

Kansas 

Kentucky 

Louisiana 

Mississippi 

Missouri 

North Carolina... 

Oklahoma 

South Carolina. .. 

Tennessee 

Texas 

Utah 

Virginia 


079, 8T1 
940, 773 
a5,064 
232,810 
216,269 
3 
VI 

879,264 
S02,4SO 
33, 120 
336,407 
109,479 
581,788 
311,rs21 
413,245 


121,128 

3,288 


281,527 


25,447 
18, 749 

21,a50 

3,017 

874,891 


13,990 


4t‘.6,18i 

36,358 

17,156 

3.4 

44,502 


1,200,999 
944,fJ61 
35,064 
1,514:387 
215; 269 
3 

25,407 
898,013 
1,^4,070 
3ii,137 
711,298 
109,479 
l,047,‘;i69 
347, 679 
3,430,401 
34 
58,492 


1,176,042 

919,469 

35,064 

1,378,731 

207,838 

3 

50 

717,747 
1,247.128 
33, 120 
629,620 
109,030 
1,035,414 
322,820 
3,363,109 
34 
13,990 


Total. 


10,484,874 1,413,928 


11,898,802 


11.189,205 


Comparative acreage and pivodnction^ 1S97 and 1898, 

[In commercial bales.] 


States and Terri- 
tories. 


Acres. 


1S97. 


1898. 


Bales. 


1897-98, 18984)9. 


Acres. 


Increase, ! Decrease. 


Increase.! Decrease. 


Bales. 


Alabama 

Arkansas 

Florida 

Georgia 

Indian Territory 

Kansas 

Kentucky 

Louisiana 

Mississippi 

Missouri 

Noi'th Carolina . 

Oklahoma 

South Carolina. . 

Tennessee 

Texas 

Utah 

Virginia 


2,709, 

3,619, 

251, 

3,537, 

317, 


1,245, 

2,778, 

83, 

1,302, 

216, 

2,074, 

iK)7, 

7,164, 

50, 


460 
785 
109 
702 
94)2 
285 
105 
399 
610 
319 
437 
664 
778 
()?7| 
175| G, 
75 
612 


Total . 


0C>3, 176 
876, 467 
152,452 
535,205 
314, 906 
8 

137 
281,091 
900,298 
82,318 
311, 708 
215,893 
a53,233 
896, 722 
991,904 
35 
51,ltJ2 


1 , 112 , 

942, 

53, 

1,350, 

207, 


788 

1,524 

26 

646 

110 

1,030 

268 

2,82;J 

12 , 


1,176. 

919, 

35. 

1,378, 

207. 


717, 

l,iJ4T, 

SI, 

6.29, 

109, 

1,03;‘», 

JJ22, 

3,363, 


23, 


293,716! 

250,682 


C;3,361 


36, 2i)2 

121,688 


98,657 

2,497, 

3,a86| 

27: 


27,950 

452 


22,798 

18,593 


15 


136 


9, 271 
278, "435 


1 , 001 | 

■■■771 


0,272 


70, 578 
277,643 


550! 


70, 355 
172, 271 
40 


5,329 

54,185 

540,701 


17, 1(16 
1,149 


1,112 


?4, 319, 58-124, 967, 295 10, 897, 857' 11 , 189, a 047, 711 1 a 291 , 348 


a Net increase. 

United States crops, civports, imports, and consumpfion of cotton, 1888-89 to 

1898-99, 


Yoar-s. 


United States 
crop (.commor- 
cial bales). 

Exi^orts 
(commercial 
bales), a 

Consumed by 
United States 
mills (com- 
mercial bales). 

Average 
net w<3ight 
per bale. 

Average 
liriee (mid- 
dling up- 
land), New 
York. 

6,938,300 

7,311,322 

8,652,697 

9,035,379 

6,700,365 

7,549,817 

9,901,251 

67,161,094 

68,533,075 

610,897,857 

611,189,205 

4,830,463 
5,003,879 
5,856.194 
6,917,249 
4,494,047 
6,336,553 
6,889,577 
4,751,602 
6,fK)S,537 
7,690,477 
c 7, 424, 913 

2,314,091 
2,390,959 
! 2,6;J:J,(r23 

2,876,846 
2,433,134 
2,319,688 
2,946,677 
2,504,972 
2,847,351 
3,44:1,581 
3,589,494 

Pounds. 

470 

471 

473 

[ 473 

475 

474 
484 
477 
477 
482 
489 

Cents. 

10.71 

11.53 

9. 03 
T.G4 
8.24 
7.07 

6. 50 
8. 16 
7.72 
6.22 
6.O1) 


Imports 
(5f)0-pound 
bales), a 


1888- 89 . 

1889- 90 . 

1890- 91 . 
18914)3 . 

isa'^os . 

1893- 94 - 

1894- 95 . 
1896-06. 

1896- 97 - 

1897- 98 . 

1898- 99 . 


15, m 
17,212 
41,818 
57,3J]8 
80,736 
65,413 
08,614 
110,701 
303,798, 
305.321 
112,361 


«From Bureau of Statistics, Treasury Department. 

h Estimates of Department; other figures for production are those of Latham 
c Preliminary estimate. 


Ss Co. 
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CkradlUoii of crops in. the United States, montlLhj, ISdti-lSViK 


Winter wiicjit 


Year. 

‘^1 


June. 

July. 

© 

§1 

© 

§ 

rj, 

Jnly. ' 

August. 

|l 

.fi- 

•.■3 

1-5 

August. 

September. 

1885 

70.3 

70.0 

03.0 

05. 0 

G8.0 

97.0 

90.0 

05. 0 

SO. 0 

04,0 

Ofi.O 

95.0 

1886 

04.1 

94. 9 

03.7 

91.2 

90.8 

98.5 

83-3 

80.1 

83. 5 

9.5.2 

80.7 

76. 6 

1S37 

S8.1 

85. S 

84,9 

83.5 

84.0 

87.3 

79.3 

78.8 

78.1 

07.7 

80.5 

73.3 

ms 

83. 0 

73.1 

7'3.3 

75.6 

77.4 

93.8 

05.9 

87.3 

77.2 

93.0 

95.6 

94.2 

18ir;9 ' 

04.0 

00. 0 

03.1 

02.0 

89.4 

94.4 

83.3 

81.3 

83.8 

90.3 

94.8 

IK). 9 

1800 

81.0 

80.0 

78.1 

70.2 

73.5 

91.3 

94.4 

83.3 

79. 8 

93.1 

73.3 

70.1 

IS&l, 

06.9 

97.0 

06. 0 

ffO.S 

96.7 

9.3.6 

94.1 

95.5 

97.2 

92. S 

00. 8 

91.1 

1893,..: 

81. 3 

84.0 

88.3 

89.6 

87.6 

93.3 

90.9 

87.8 

81.3 

81.1 

82.5 

79.6 

1890 

77. 4 

75.3 

75, 0 

77.7 

0.74.0 

86.4 

74.1 

67.0 


03.3 

87.0 

76.7 

1894.. 

8(5.7 

81.4 

83.3 

83.9 

0.83. 7 

as.o 

03.4 

67.1 


95.0 

69.1 

63.4 

1895 

81.4 

83,0 

71.1 

m.s 

a. 75, 4 

1*7.8 

102. 3 

95. 9 


99. 3 

i02. 5 

MA 

1896 

77.1 

8*^ 7 

77. 9 

75,0 

a. 74. 6 

99.9 

93.3 

78.0 


92.4 

JKi.O 

91.0 

1«''>7 

81.4 

80!2 

78.0 

81.2 

na5.7 

89.6 

01.3 

86.7 


82.9 

813 

79.3 

1896 .... 

80. 7 

80. 5 

00. S 

8.5.7 

a 86. 7 

KS). 9 

95. 0 

96. 5 


90. 5 

87. 0 

811 

1899 

77.9 

70.3 

67.3 

*35.6 

C&70.0 

91.4 

91.7 

83.6 


86. 5 

89.9 

85.2 


Spring wheat. 


Corn. 


95.0 

80.0 
7JJ.S 

93. 0 

01.7 

70.6 

93.5 

79.8 

75.1 

95.5 

90.5 

77.1 
83.0 

63.7 


Y’ear, 

Oats. 

Eye. 

2 

fS 

<-a 

1 

September. 

April. 

May. 

June. 

*T) 

August. 

When liar- 
rested. 

1885 

94.0 

97.0 

f»6.0 

93.0 

87.7 

86.0 

83.0 

87.0 

94.0 


1S86 

95,9 


87.4 

90.9 

90.6 

95.7 

34.4 

96.6 

88.6 

93,4 

1887 

91.0 

85. 9 

85.6 

88.4 

63,0 

90.8 

88.9 

88.0 

84.6 

83.3 

1888 

95.4 

95. 2 

91.7 

87.3 

93,5 

92.9 

93.9 

95.1 

91.4 

9,2. 8 

18Ht) 

93. S 

911 

93.3 

90.0 

93.9 

96.5 

95.2 

96.7 

95.4 

91. 6 

1890 

89.8 : 

81.0 

70.1 

64.4 

n-‘« 

93.5 

93.3 

9;3.0 

86. 8 

85.4 

1891 

85.1 

87.0 

80.5 

90.7 

95.4 

97.3 

95.4 

93.9 

89.6 

95.1 

im 

88.5 : 

87,2 

86.2 

78.9 

87.0 

88.9 

91.0 

92.9 

80.8 

88,5 

1893 

88.9 

88.8 

78.3 

74.9 

85.7 

83.7 

84.6 

83.8 

7S.5 

82.0 

1894 

87.0 

77.7 

76.0 

77.8 

914 

00.7 

93.3 

93.9 

79.8 

86.9 

imn 

ai3 

83.2 

815 

86.0 

87.0 

air 

85.7 

82.3 

84.0 

83.7 

381W3 

03.8 

96. 3 

77. 3 

710 

82.9 

87.7 

85.3 

83.8 

88.0 

4)2.0 

ISWT 

89.0 

87. 5 

86.0 

84.0 

88.9 

88.0 

80.9 

95.0 

80. 8 

90.1 

18i)SS 

98.0 

92. 8 

84.3 

79.0 

92 \ 

015 

97.1 

93.8 

1 03.7 

89.4 

1890 

88.7 

90. 0 

9(1 8 

87.2 

819 

85.3 

815 

83.3 

! SO. 0 

8.2.0 


Year. 

Barley. 

Biickwiieiit. 

Potatoes. 

May. 

© 

n 

!3 

>* 

August. 

© 

§ 

U 

o 

7 : 

1 

1 

© 

© 

0 

0 

0 

1 

August 

September. 

October. 

18;^5 

S3 0 


92.0 

93.0 


910 


02. 0 

07. 0 

05, 0 

93 0 

8M 0 



ta: 

ioiio 

89.7 

90.9 

92. 7 

911 

S9.S 

ISO. 5 

06.6 

88, r, 

81.4 

810 

ias7 

87. S 

87.0 

83,8 

86.2 

aio 

93.3 

89.1 

76, 6 

03.3 

80.8 

67.3 

615 

im i 

813 

88. .8 

91.0 

80.4 

86.9 

92.5 

03.7 

79.1 

95.7 

93. 2 

91.6 

86.8 

im 1 

(K>.9 

95.6 

91.9 

90.0 

88.9 

95.2 

93.1 

90.0 

95. 1 

94 3 

81. 7 

77.9 

i89f) 

,84.6 

86.4 

S,S.3 

82.8 

78. 6 

JjO.l 

iX).5 

00.7 

■ 01.7 

77.4 

65. 7 

017 

1891 

(^>.2 

90.3 

m 9 

93.8 

013 

97.3 

96.6 

1 93. 7 

95.3 

96. 5 

918 

91.3 

1802 - 

92J) 

92 1 

93 0 

91 1 

87 4 

92 9 

«S9 0 

85 6 

90 0 

80 8 

74 8 

67 7 

ikn 

88.6 

88.3 

£8.8 

8*16 

83! 8 

m.B 

77.5 

73 ! 5 

918 

86! 6 

71.8 

712 



62.3 

, 82.2 

78. 8 

69.8 

71.6 

82.3 

69.3 

72.0 

92.3 

710 

62.4 

64.3 

1:410 

94.0 

90.3 

' 91. 9 

87- 3 

87.6 

85.2 

87.5 

84.8 

91. 5 

80 7 

rtQ g 

87 I 4 

M>;i 

89 2 

93.0 

88.1 

82 9 

83 1 

96 0 

93 3 

^ 0 

99 0 


83 2 

817 

mr 

96.4 

87.4 

83.5 

87.5 

86.4 

919 

95 ! 1 

90! 8 

87! 8 

77.9 

fU(7 

616 

1808 


73.8 

85.7 

79.3 

79.3 

87,2 

88.8 

76.3 

95.6 

83. 9 

77.7 

72.5 

1S09 


91.4 

93.0 

93.6 

80. 7 

93.2 

75.3 

70. 2 

93.8 

93.0 

■ 86. 3 

81.7 


olnwluSes winter and apiing. 
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Condition of crops in the United States, monthly, 1886-1S9D — Continued, 


Year. 

Hay. 

Cotton. 

Clover. 

Timothy. | 

June. 

July. 

August. 

s 

o u 

.r 

October. 

June, 

July. 

July. 

6C 

18S,5 





92.0 

96.0 

96. 3 

87. 0 

78.0 

iss« ! 




91.2 

88.7 


81.3 

8.2. 1 

79. 3 

lSfe7 * 




80.0 

96.9 

90.9 

93. 3 

82.8 

70.5 

1SS8 ! 





88.3 

80.7 

87.3 

83.8 

78.9 

1880 ' 




94.5 

86.4 

87. 6 

89. 3 

SG.G 

81.5 

3B&0 1 

95.1 

94.0 

93.9 

93.6 

8S.8 

91.4 

89. 5 

85.5 

80.0 

im ' 

91.0 

89.3 

87.4 

90.9 

83.7 

SS.G 

08.9 

89.7 

75. T 

IS93 ' 

94.9 i 

9,5. 5 ' 

96.8 

93.2 

85.9 

80.9 

83. 3 

76.8 

73.3 

JBm 

92. 7 

92.6 I 

89.8 

89.6 

S5.6 

82.7 

80.4 

73.4 

70.7 

1894 ' 

87.8 

80.2 1 

77.3 

75.6 

88.3 

89.6 

9.1.8 

vSo.O 

82.7 



82. S 

73. 9 

70.8 

69.9 

8L0 

82.3 

77.9 

70.8 

65.1 

iWfB 

88. 4 

S.3.7 

84.8 

87.5 

97. S 

92. 5 

Bl 1 

(>4.3 1 

60.7 

1897 

so.o 




83.5 

88.0 

86. 9 

78.3 : 

70.0 

1898 


j 

90.3 

89.0 

91.2 

01.2 

79.8 i 

75. 4 

180'J 


1 1 

80.7 

85. 7 

87. 8 

84. 0 

03.5 

62. 4 


Coni crop of the countries named, lS9Ji.~lSdS8 


Countries. 

jsai. 

1805. 

1896. 

1897. 1 1898. 

United States 

Ontario 

Slexico 

Total North America 

Chile 

Argentina 

Uruguay 

Total South America 

Franco 

Spain , 

l^ortugal 

Italy 

Ansti’ia 

Hungary 

Oroatia-Slavonia 

Total Austria-Hungary. 

Roumauia 

Bulgaria and E. Eoumelm 

Sorviii 

Russia ' 

Total Europe 

Algeria ' 

Hgypt ! 

Cai)e Colony | 

Total Africa 

Australasia 

Bushels. 
1,21.2, 770, 090 
16,788,0fX) 
77,273,000 

Bushels. 
2,151,138,000 
; 2.5, 602, OCX) 

71,908.000 

Bushels. 

2, .283, 175, aX) 
24,830,(?00 
76,fi!64,QOO 

Bushels. 
1,902,968,000 
2(5,441, 009 
121, 893, aX) 

Biushels. 
1,024, 185, (XIO 
24,]8l,(i00 

1,3^36,831,000 

2,248,6>i6,000 

2,384,260,000 

2,050,S02,C(jO 

2,048,3Wi,000 

5,000,000 

16,000,000 

5,252,000 

9,000,(H30 

72,000,000 

5,840,000 

! 9,(X30,000 

80,000,000 
5,000,000 

8,000,000 

40,000,000 

4,000,000 

9,032,000 
56, OX), 000 
4,000,000 

26,252,000 

86,840,000 

94,000,000 

52,000,000 

69,932,000 

1111 

28.163.000 

15.714.000 
15,000,000 

70.483.000 

I 30,426,000 
.18,252,000 
15,aX),000 
79,910,a)0 

30.401.000 
17,000,000 

15.500.000 

65.801.000 

23.406.000 
18,000,000 
15, 500, (XX) 

79.640.000 

13,795,000 

6S,448,<K)0 

1.2,092,0043 

13.720.000 
142,743,000 ! 

17.454.000 

17.492.000 
128,860,CXJ0 

17.017.000 

14.757.000 1 
102,2539,000 

14.162.000 

16,074,000 
1.27, (539, QIX) 
17,5a), 000 

94,325,000 

17.8,917,000 

163,975,000 

131,158,000 

101,213,000 

;i9,892,000 

8,01X3,000 

17,414,0(10 

23,275,000 

lit 

65,-428,0)0 
6,400,000 
16, OXUXlO 
23,773,000 

79.753.000 

r>,ooo,(xjo 

if),ooo,aio 

51.966.000 

101,870,000 

7,0(XI,000 

17,(X)0,(X)0 

4r,918,(X)0 

294,023,000 

434,293,000 

419,164,000 

41r3,6G9,000 

471,637,000 

332,000 
32,000jl00 ! 
2, 761, (XX) 1 

493,000 
33,600,000 
2,378,000 ! 

451,000 

X, 6)0,000 

450. oa> 
3r),ax);ofX) 
2,761,(HX) 

333, (HX) 
32,(XX),(XI0 
2,001,(X)0 

35,08;5,GO0 j 

;J6,471,000 i 

36,101,000 

38,211,000 j 

34,:,m,ai0 

9,118,000 1 

8,600,000 i 

io,J3oi,ao 

9, ‘112, 000 

9,780,000 

liECAPlTUEATION BY" CONTINENTS. 

North America 

South Amei’ica 

Europe 

Afrkia 

Australasia 

Total 

1,006, Sill, 000 
26,252,000 
2^4,02;3,0(30 
a5, 083, 000 
9,118,000 

2,248,646,000 

86.840.000 
434,293,(100 

36.471.000 
8,500, ax) 

2,384,269,000 
94,000,000 1 
419,164,000 ! 

30.101.000 1 

10.201.000 i 

2,050,302,000 ! 
52,000,000 
412,660,000 
38,211,000 
9,412,000 

2,04S,i3G6,C00 
(>1), 932, 000 
471,637,000 
34,394,000 
9,780,000 

1,671,307,000 

2,814,750,000 

2, 943, 735, aO 

2, 563, 594, (XX) 

2,634,109,000 


1 This and the following tables embody such official figures as ai*e available in regard to wheat, 
rye, barley, oats, maize, rice, sugar, and flax, together with commercial or other estimates for 
a number of countries for which official data are not furnished. There are many countries 
which not only issue no official figures, but for which not even rough estimates, or information 
upon which to base them, can bo had; and those are necessarily omitted from the tables. They 
are, however, for the most part countries whose production enters to a very limited extent into 
the world's commerce in the articles named, ana the part of the world's production coveiwd by 
the tables embraces substantially aU that is of much commercial importance. 
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Odt <.nrp {if the coimiries named, 1S05-1SDO — Continued. 


Countries. 

Lsorj. 

1890. 

1897. 

1898. 

1890. 

West Anstrulm 

BouMi Australia 

Qiieeuslaud 

iSVvv fc^outh Wales 

Victoria 

Tasimiuia — 

If'ew Zealand 

Total AiTstralasia 

Bitaliela. 

n,m 

(a) 

5,811,000 
957,000 ! 
10,54^1,000 

Bushela. 

20,000 

(a) 

11,000 

380.000 
3,971,000 

986.000 
13,650,000 

19.000 
196,000 

311.000 
861,00il 

7.032.000 

1.003.000 
11,587,000 

:4»'),oon 

211,000 

561,000 

4.901.000 

1.137.000 
10,045,000 

Jiu;-iheh. 

58,000 

314.000 
4,000 

287.000 
5,697,000 
3,;i43.om) 

17,033,000 

17,944,000 

10,974,000 

20,731,000 

16,977,000 

35,735,000 

RECAPITULATION BY CONTINENTS. 

North AVmcrica 

Europe 

Asia 

Africa 

Australasia 

Total 

94:1,578,000 

1,993,838,000 

47.384.000 
5,410,000 

17.944.000 

814,837,000 
1,929, »17, 000 

70.864.000 
6,193,000 

16.974.000 

810,771,000 

1,717,949,000 

68.109.000 
5,063,000 

20.731.000 

851,357,000 

1,9.39,077,000 

59.681.000 
6,581,000 

16.977.000 

935,931,000 
3, 169,77i;()0«) 
8^.1,657,000 
4,505,000 
35,735,000 

3,008,154,000 

3,838,115,000 

3,623,(i;6S,000 

3,873,07'3,000 

3,2.13,689,000 


a- 2^0 returns. 


Barley crop of the countries named, JS05-1S99. 


Ceuntrios. 

1895. 

1S96.' 

1897, 

1808, 

1899. 

United State.s 

Ontario 

Manitoba 

Rost o£ Canada 

Total Canada 

Total Noi'tU Anioriea-.. 

Oreat Britain 

Ireland 

Total Unitotl Kingdom -1 

Sweden 

r>eumark 

Noth er land a 

Belgium 

France - 

ItaljT- 

(Ttu'many 

An-stria 

Ilnn-.^ary 

Oroutia-Slavonia 

Total AVustria-Htiiijgary. 

Routn.ania 

Bulgaria 

Eiiasia proper - 

Poland - 

North Caucasus 

Total Russia in Europe- 

Total Europe 

Siberia. 

Central Asm 

Total Bussm in Asia 

Japan — : 

Bushels. 

87,073,000 

Bushels. 

69,6^5,000 

Bushel s. 
00,685,000 

Bushels. 

55,793.000 

Bushels. 

73,382,000 

ill 

13,069,fKX) 

3,272,000 

2,500,(K)0 

12,40l,0l¥) 

3.384.000 

2.400.000 

13,063,000 
4, 413, 0(H) 
2, ‘AM), 000 

15,298,000 

6,rHt9,(IOO 

2,950,000 

20,694,000 

18,841,000 

18,085,000 

30,376,000 

2;j,797',o:)0 

107, 761', 000 

68,5S6,(K)0 

84,770,000 

76,16>8.000 

97,179,000 

70,8U,{i00 
6,579,000 ! 

73,005,000 

7,273,000 

68.920,000 

5,982,000 

70, 197', (¥10 
0,889,000 

69,850,(K!0 

7,001,0(.X) 

77,303,000 i 

80,277,000 

74,90:2,000 i 

77,086,000 

70,!ni,(X)0 

14,6I8,(!00 

31,794,000 

4,3fd,000 

aw (¥10 

4:4,38a(K)0 
7, -4:15, 000 
130,519,000 

14.390.000 

21.249.000 

4.561.000 

3.987.000 

46.088.000 
10,a57,(K¥) 

127, 117, (KK) 

14,303,(¥.>0 
19,172,(¥H) 
3,736,000 
3,457, (¥)0 
41,157,000 
7,7m),f¥IO 
119,580,000 

14,805,(¥X) 

21,8l)vS,(XH) 

5,I¥¥),(X10 

4,IHH),0IHI 

46,H7''8,(KX> 

8,900,(KH) 

132,019,000 

ll,69i,(«K) 

21,(H«).()(X) 

4,01H),OOI) 

3.r00,I.H(0 

47,7H2,(HI0 

8,(K,)0,(Xj0 

lJi9,241,lXJ0 

59.Wf«X» 
53; 456, 000 
3.413,000 

64.8i8.Sx) 

57,a42.000 

3,031,000 

49,756,000 
41,390, (-HJ0 
2,1-J3,0(.10 

60,(I44,(XK) 
54, 774, (MX) 
3,373,0(X) 

58,74t'M'KM> 

54,73I,(KH) 

3,!XV1,IXK) 

113,9(51,000 

115,681,000 

93,1S9,(HX) 

118,191,000 

116,6Ti3,(.Kl0 

33,”j^aO(.W ' 
16, (¥10, 000 

31,787,000 

.‘20,000,000 

III 

i§ 

39, 656, (XX) 
1:J,IX)0.(X1I) 

10,0(X),(h'10 

3iOA>a,(¥¥) 

15,912,000 

20,39r,(X){> 

208,449,000 

16,744,000 

19,^,000 

W''J^t00O 

15.967.000 

11.120.000 

19,480,0(K) 

as.iiw'.iXH) 

1797850,000 

20,OiXl,(if!0 

.lH,M4,OliO 

346,531,000 

244,479,000 

330,450,000 

299,^2^9,C(X) 

21s, 081, (HM) 

707, 143. 000 

719,673,000 

639,871,000 

770,692,0(X) 

6«1,624,(¥)0 

4, WOOD 
1,490,000 

6,001,000 

3,149,000 

6.119.000 

2.081.000 

4,904,000, 

2,738,000 

5,W('iiio 

3,87'0,(XX) 

6,333,000 

9,150,000 

8,200,000 

7,632,(K]0 

8,825,000 

43,700,0)0 

40,180,000 

41,099,01,10 

44,059,000 

44,0007(XX) 

Total Asia 

023, COO j 49,W (K¥) 

49,299,0(K> 

5i,6i>i,(XX) 

52,a‘i5,(l(i() 
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Coiintrios. 

1805. 

1S96. 

1307. 

isno. 

1SI!9. 

x\l{?eria 

Tiiiiis 

Cape Colony 

Bushels. 

38,f)37.000 

Bushels. 

31,094,(XK) 

4,09f»,0IX) 

600,00*) 

Bushels. 

20,000,OC!0 

■■;o3,oC'0 

Bi!.^‘heU. 
37.0(X),0rK) 
11,000, Ofil) 
937,000 

Bushels, 
20,0(0,000 
6, 000, 000 
900,000 

Total Africa - 

-i7,333,0lJ0 

35,784,000 

25,793,000 

48,9.37, OCO 

26,9(0,000 

"W est Australia 

SoutJi Australia 

Queonsland 

New South Wales 

Victoria 

Tasmania 

Noy/- Zealand 

15,(K>3 
151, IXX) 
30,000 

185.000 

1.047.000 

509.000 

1.035.000 

19.000 
tel 000 

8,000 

99.000 

738.000 

143.000 
1,069,(}00 

iiiiiig 

24,000 
107, 000 
52, GOO 

103. 000 

782.000 
r2,OC!0 

732,009 

30.000 
2*41, 000 

36, 0(0 

66.000 
l,14S,0jO 

180,000 

1,731,000 

Total Australasia 

3,54S,0fK) 

2,168,000 

2,024,000 

i 1,932,000, 

3.442,000 

Total 

915,504,000 

895,491,000 

801,757,000 

949,420,(XjO 

; 8*41,970,000 

Bye crop of the countries named, lS0o-lSV9. 

Countries. 

1 1895. . 

1886. 

1S97. 

1898. 

ISCO. 

United States 

Bushels. 

Il«‘,210,000 

Bushels. 

2.1,Ji69,000 

BiusJiels. 

27,!16^),IX)0 

Bushels. 

25,658,000 

Bushels. 

)23,O62,OI0 

Ontario 

Manitoba 

Rest of Canada 

1,90«>,000 

84,0(50 

£00,000 

2,35)1,000 

r>4,(X)0 

1 400,000 

3, 489, 000 
50, 0(0 
, 470,000 

2,757,000 

60,000 

420,000 

2,a57,oo6 
06, 030 
409,(00 

Total Canada 

5,;K)4,(X)0 

2,755.001) 

4,{X)O,Ot0 

3,2*43,000 

1 2,323,000 

Total North America - - . 

514, 000 

27,124,000 

'“IfiTj^coa" 

'”~^7^ooir 

28,785,000 

Great Britain 

Ireland 

1, (no, 000 
308,000 

3,065.000 

349; 000 

1,709,0(K) 

283,000 

l,78r3,000 

316,000 


Total United Kingdom 

1 1,957,000 

2,414,000 

1,993,000 

2,008,000 

2,IX)0,CO0 

Sweden 

Denmark 

Netherlands--- 

Belgium 

Prance 

Bpain - 

Italy 

Germany 

J5C>,2C«),000 
IS, 399,000 
J2,71M»,()00 
51,513,0*30 
71,418,000 
17,iMO,00<) 1 
4,010,000 
304,110,000 

24,C»26,000 ! 
sa), 031, 000 1 

13.571.000 

22.318.000 
60, ‘124, 000 

15.381.000 
4,000,000 

335,970,000 

18, 110, 000 
11,930,000 , 
)i(),401,000 
48,139.a)0 
18,000,000 
4,000,000 
321,659,000 

2l,469,(XiO 
10, 13^3, 000 
11,000,000 
18,0(0,(00 
66,755,0(0 
21,000,000 
4,000,000 
355,581,000 

21, m 000 
.18, m COO 
11,500,1X10 
J^2,00(),()00 
68,255,000 
15,000,000 
.2,700,(300 
341,551,000 

Austria 

Hungary 

Croa’tia-Slavonia 

00,629,000 

4r»,06(>,aK) 

],f}S{^,0(X) 

ill 

65,828,000 

35,309,(X)0 

2,309,000 

81,620,0(0 

43,179,000 

3,551,000 

75,199,000 

47,268,000. 

, 2,848,060 

Total Austria-Hungary. 

113,(‘i:i4,0fi0 1 

123,143,000 

1(0,506,000 

128,3aO,(JOO 

125,315,000 

Bonmania 

Bulgaria 

9,25-1,000 i 
7,2(H1,(X)0 ; 

13,3ir,(a) 

4,800,000 

6,794,000 

10,009,000 

7,620,000 

14,440,000 

1,088,0(0 

10,000.000 

Russia proper 

Poland 

North Caucasus t 

717,904,000 ^ 

51.746.000 1 

10.952.000 I 

700,983,000 

61,845,000 

4,584,000 

567,466,000 

5>l,2?18,tKX) 

3,758,000 

III 

805,230,000 

67,560,000 

7,(>3S,C00 

Total Russia in Europe - 

78;5, 682,000 

767,4.12,000 

625,453,000 

7U,Oi58,000 

880,418,000 

Total Europe 

1,385,100,000 j 

1,419,657,010 

1,213,588,000 

1,380,482,000 

1,520,196,000 

Siberia.- 

Central Asia 

17,0(0.000 i 
613, OCO 

21,154,000 

994,000 

27,004,0ij0 

833,000 

22,6;rr,(X0 

804,000 

30,53;inoo 

660,000 

Total Russia in Asia — 

17,(516,000 ; 

23,148,(X)0 

2S,8fe7,000 

23, 431, (XX) 

31,183,000 

Japan. -A 

35,913,000 

30,321,000 

31,563,000 

33,7(»O,(!t0 

34,000,000 

Total 

1,468,212,000 

1,499,?)50,000 

1,^305,850,000 

1,466,514,000 

1,612,101,000 
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Hop crop of the countries named^ 1S0S-1S99. 

[Tn bales of ISO pounds.] 


Couutrif^s. 

1895. 

1896. 

18i>7, 

1898. 

189tl. 

California 

Oregon 

■WaHhingt^on 

Now York 

Total United State.^ 

Australia - 

§111 

iiii 

45, OCX) 
75, eXX) 
32, 000 
75, CX)0 

44, 500 
71,2.50 
36, 21 K I 
65, (itX) 

61, 000 
01,10 
33, (X!0 
58, (XIO 

m, 39() 

178,000 

227,rK!0 

216,050 

240, (KX) 



18, 383 
100,000 
85, 734 
355, 784 
88,184 
584, 498 
64,000 

18,;583 
95, 000 
30, C»30 
318, (X)0 
43,867 
440, 920 
61,240 

a, 77318 
190, m 
570,311 
411,554 
26,545 
407, 199 
41,057 

Austria-Hungary - 

Belgium 

95, (hX) 

136,000 

England 

France.--’ 

Germany 

Kussia 

343.000 
43,000 

368.000 

281,000 
43,000 
353,000 1 

Total 



1,13S,3:0 

991,000 

1,423,583 

l,k23,990 

1,393,517 


a N 0 w Zealand only. h Belgium and theN etherlands 


Flcov enp of the countries namedj 1S05-J.SVU, 


Countries. 

Seed. 

Fiber. 

1890. 

1897. 

1893. 

1890. 

1897. 

3898. 


Bu.shcl!fi. 
17,4ai,000 
267, rxx) 
108.000 
7,m,m 

BnftJiels, 

11,000,(XI0 

)i5.5,,5a> 

222,500 

7,000,000 

Bv^Jwh. 
17, 217, (XX) 
3(V»,5(X1 
311.000 
9,000,000 

Founds. 

Pounds. 

Pounds. 





Mexico 







Total America . . 

Sweden 

Netherlands 

Belgium : 

France 




25,277,500 

18,-178,000 

26,833.500 







70.000 
312, 0(X) 
394, eXX) 
6:23, 0)J0 

73,5fX) 

)275,000 

a50,CK)0 

524,000 

d 75, 000 
<3303, 000 
d400;000 
357,000 

iiiii 

3,917,(iiii() 

11,503,(X)0 

30,123,()(X) 

41,224,000 

41.917,0(10 

dTi^'Cenio 

d 32, 934, (XIO 
d 32, 246, (XX) 
25, 336. 000 
4i; 917, 000 

Austria--.. 

Hungary 

Oroatia-Slavoaia 

Total- Austria- 
Hungary 




743, OtX) 
245. (KK) 
26;CXiO 

ill 

802, rx» 

250.000 

51,000 

86, 800. (MX) 
11,972,(HK) 
8, 688, (MX) 

10,6:i9,0(X) 

9,81(i,(XK) 

8S,83)37oOO 

U,9ii9,000 

10,J3:i5,()00 

l.0U,(HX) 

1,002,000 

l,103,fXX) 

107, 460, (XX) 

308, 040, (MX) 

114, (W, 000 

674, ax) 

^^^OOO 

461,000 




fierviFLC. - 

1,2:^7,0<H) 

1,474,692,001) 

l,2k7,0!)0 
1,240, 284, (XK) 

3,237,(«)() 
3, 5:k;), 776,(100 

r"762”iS(],tk)0 

Russia 

Total Europe 

British India 

39, 625, IKK) 

2r,296,5(X) 

28,r>;37,5(X) 

42, 612, (K)0 

30,197,0(X) 

31,241,500 

1,714,205,000 

r4r8^.«45,d(K) 

14,795,(X)0" 

8,839.500 

17,8;i9,(X)0 



' 





RECAPITULATION. 

America 

Europe 

British India 

2;“), 277, 500 
42, 612, (XX) 
14,795,000 

18,473.«)!l 
30,19r,CX/0 
8, 831), 500 

26, 8.^, .500 
31,;J41,r4M) 
17,830.lXX) 




1,714,205,000 

1,478, 8-45, 0(M) 

1,762, 57X3, OIX) 

■ Total 




82,684,500 

57, 514, 500 

75,914,000 

1,714,205,000 

1,478,8413,000 

1,76.3,656,000 


it Commercial estimate, c Census 1891). 

0 Average, IStW to ISUo. d Average tor 3 preceding years. 
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Sugar crop of the coiinMos named^ 1895-1896 to lSOO-1900. 

[Tons of 2,240 pounds.] 


Countries. 

1895-1896. 

1886-1897. 

1S97-189S. 

1S08-1S99. 

1899-19(K). 

CANE SUGAR. 

United States: 






Ijouisiana 

237,720 

282,009 

310,447 

245,511 

132, 000 

Puerto Rico 

50,000 

5S,m 

54, 000 

53,825 

50, (KM) 

Cuba, crm> 

British West Indies: 

240,000 

219,500 

314,009 

3-45,261 

395, 000 


Trinidad, exports 

68,000 

53,000 

53,000 

53,436 

45,000 

Barbadoes, exports - 

47,800 

52,178 

47,835 

40, 876 

44,000 

Jamaica 

30,000 

30,000 

30,000 

27,000 

27,000 

Antigua and St. Kitts 

French West Indies; 

Mai’tinique, exports 

24,000 

29,000 

25,000 

22,000 

18,0(D 

35,000 

35,000 

35,000 

34,000 

35, 0(D 

Giuideloupe 

Danish West Indies: 

45,000 

45, aK) 

45,000 

40,11)0 

30, 000 

St. Croix 

8,000 

! 13,058 

13,000 

12, (11) 

12, 000 

Haiti and San Domingo 

60,000 

48,800 

48,000 

50,000 

55, Ofin 

Lesser Antilles (not named above) 

8,000 

8.000 

8,000 

8,0(K) 

8,000 

Mexico, exports 

2,000 

2,000 

2,000 

2,000 

2, (DO 

Central America: 


Guatemala, crop 

7,000 

8,000 

9,000 

11,000 

12, 000 

San Salvador, crop 

2,000 

3,000 

4,000 

4,500 

5,000 

Nicaragua, crop 

500 

500 

1,500 

3,750 

4, (DO 

Costa Ixica, crop 

200 

200 

500 

750 

1,000 

South America; 






British Guiana (Demerara), exports 

105,000 

99,789 

106,760 

81,533 

80,OCO 

Dutch Guiana (Surinam), crop 

6,000 

6,000 

6,000 

6,01.10 

6,0(10 

Peru, exports 

68,000 

n,735 

105,463 

110, (XIU 

lOO.OfD 

Argentine Republic, crop 

130, (X30 

165,000 

IIO.CKK) 

72, (HD 

90,0(D 

Brazil, crop 

225,000 

175,803 

200,478 

151, 495 

175, (HD 

Total in America 

1,379,220 

1,405,672 

1,528,992 

1,374,939 

1,326,0(D 

Asia: a 






British India, exports 

80,000 

28,000 

20,000 

10,000 

10, 000 

Siam, crop 

7,000 

7,000 

7,000 

7, (HI) 

7,0(D 

Java, exports 

605,025 

408,434 

531,201 

€8(1, 281 

722,000 

Philippine Islands, exports 

2510,000 

202, m 

178,000 

76,000 

40,000 

Total in Asia 

922,026 

735,434 

736,201 

782,281 

779, (KD 

Australia and Polynesia: 






Queensland 

60,000 

100,774 

97,916 

163,734 

122,500 

New South Wales. 

32,(XJ0 

31,000 

26,000 

28,000 

ir».o(io 

Hawaiian Islands 

20i.6;.i;j 

25M,2J8 

204,833 

252,506 

275, (KiO 

Fiji Islands, exports 

30;C‘00 

30,000 

30,0(X) 

34,000 

30,000 

Total Australia and Polynesia . . - 

5123, 0532 

3&5,<K« 

a58,749 

478,240 

442,500 

Africa; 






Egypt, crop 

Mauritius 

92,000 

100,000 

80,178 

90,822 

H(KD 

hl0,(Kl0 

152, (*.77 

121,69^3 

186,487 

loil.OfD 

Reunion 

44,700 

45,082 

31.483 

37,781 

35,000 

Total in Afi’ica 

276,700 

297,759 

233,364 

3ir>.0f)0 

284, <HD 

Europe: 






Spain 

8,000 

8,0(JO 

8,000 

8,000 

8,01H) 

Total cane-sugar production, 


2,832,857 




(Willett Ss Gray) 

2,9fi9,577 

2,865,296 

2,958,550 

2,839,500 

HEET SUGAR. 






Europe beet-sugar production (Licht) : 

1,615,111 

1,630,536 

1,852,857 

1,721,718 

1,790,000 

Germany 

Austria 

701,405 

934,007 

831,667 

1,051,;390 

1,120.000 

France 

667, 8553 

752,081 

821, 2a5 

830, 132 

970, 0(D 

Russia 

712,090 

, 728,067 

738,715 

776,066 

900, 0(D 

Belgium 

235,795 

288,009 

265,397 

244,017 

m,(m 

Holland 

106, 829 

174,206 

125,658 

149,763 

180,000 

Other countries 

156,340 

20:3,990 

196,245 

209,115 

275, («!0 

Total in Europe 

4,285,420 

4,916,496 

4,831,774 

4,982,101 

5,535,000 


a Japan, consumption 250,000 tons, mostly imported, China, consumption largo, mostly impoi'tod. 
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Stigav crop of the cotintrics named, ISOo-lSOG to tinned. 


Coiintriois. 

lSi»5-1894>. 

1896-1897. 

38,300 

o,tJ46 

3,fi40 

400 

1897-1898. 

1898-1899. 

16, ll?6 
4,731 
5, 7(i4 
' 5r>() 
1,(130 
3,35,3 
891 
820 

1899-1000. 

IJBKT siruA It— r-outimied. 

United States Iwot-sngar iiroduction 
(.ViTiUett &Gi*ay): 

31,877 

3,743 

3,600 

31,331 

6,579 

1,641 

455 

342 

37, 938 
4,501 
8, 574 
495 
1,607 
14,6159 
.3, (453 
J,’?83 
804 
804 
446 




!New York 


Micliigiin 



Miiinesota 




Oregon 




llliiibis - ... 




Colorado - 





Washingtou 





Total United States 





39,230 

37,536 

40,398 

J)3,47l 

73,944 

Total cane and beet sugar 

7,224,326 

7,786,889 

~737T40r 

7, 973, 1.23 

s"447444 



Rice crop of the cou ntries named, 18i)5-1800, 


Countrio.s. 

1894-95. 

1895-96. 

3896-97. 

1897-98. 

1898-09. 

Nor til Carolina, 

Fowiuls. 

4,000,000 

33,364.800 

6,656,000 

76,800,000 

Pounds. 

3,720,000 

27,901,440 

10,464,000 

127,600,000 

Pounds' 

3,720,000 

39,5312,160 

8,737,040 

55,907,300 

Pounds. 

3,080,000 

38.395,2tH) 

10,181,760 

76,664,800 

Pounds. 

3.r)60,0fK) 

?3:i054,730 

3,584,tH.)0 

107,793,000 

Soiitli Carolina 

Georgia 

Louisiana. 

United States a 

Mexico - 

109,820,800 

f27,173.863 

168,085,440 

I 87,614,694 

96,886,400 

46,755,11)1 

116,331,760 
?> 43, 361, 948 

1:16,990,730 
6 43, 361, 948 

North America. 

Spain ^ 

1:36,994,663 

256,300,134 

143,641,561 

159, 583, 708 

180, .353, Cr^ 

387,450,000 

1,04.3,113,000 

3a3,293,440 

1,088,576,000 

385,000,000 

683,073,000 

S85,IK)0,tKK) 

1,167,744,000 

385, ODD, 000 
1, 1.33, :1U8, 000 

Italy 

Europe 

Bengal 

Madras 

Burma. 

1,429, 5(32, (HX) 

1.471,869,440 

l,ai8,OT3,000 

J.iwra, 7-44,000 

1,507, 368, (XiO 

46,688.00t3,40a 

3,9f>4,3H,.300 

5,083,781,760 

35,516,635,230 

6,332,36-4,(100 

4,645,873,000 

30,119,388,800 

5,416,386,400 

5,340,048,000 

44,5l)l,904,fi(Hi 

5,375,070,400 

5,848,304,{}00 

47,80;j..S49, «X)0 
6,18.3,80:1300 
4,8;i8,4-l8,(XX) 

India ... 

55,764,999,3(50 

1:3,974,386,650 

46,474,771.200 

11,764,935,575 

;30, 875, 7:23,200 
10,737,7r0,:i25 

55,^83 5, :r/s74oa~ 
35,;5i.:0,l‘91.,45U 

r>8,9o;j, 101). 800 
j:i 481,047, 7.35 

Japan 

Asia 

(;8,7;^»,386,010 

58,239,690,775 

41,613,403,435 

71, J 16, 360, 850 

73,386,748,535 



RECAPITXJLATIOl^T. 



IS.*? QQl 

iai 

lA*? fill SUil 

“Qfi 'TMiJ 


Exirope 

Asia 

1,439, 563, (XX) 
68,7:39,38.5,010 

1,471,869,440 

58,2:39,696,775 

1, 068,0^2, (MX) 
41,613,493,425 

1,552,744,000 
71, 116, 369, 850 

,l.r)07;:3t^s,o()() 

7.3,:>S6;74H,535 

Total 

70,:i05,84.*3,673 

59,967,806,349 

43,835,r206,9S6 

73,8.23,597,558 

74,074,369,103 



a Fig*n,resi from Dtm Talmago’s Sons. b A veragtj iay3-lS5.i7. 
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AvtrcKje yield per acre of the principal farm crops, 1SD0-1S99» 

[Fi’osii Division of Stafcistic*s.] 

CORK. 


! 


States and Terintories. 

1800. 

ISOl. 

1862. 

1893. 

1894. j 

1S95. 

im. 

1897. 

1808. 1 

1899. 


Bash. 

Ba.<ih. 


Bush. 

Bush. 

Bash. 

Bush. 

Bunh. 

Bush. 

Bush. 

Maine 

ikJ. 

37. 5 

35.5 

30.3 

39.9 

42.0 

:i7. 0 

flT. 0 

40.0 

36.0 

Kow HampsMro 

36.5 

35.8 

37.8 

31.7 

aks 

4^1.2 

42.0 

34.0 

41.0 

39. 0 

Yennont 

33.5 

37.2 

38.0 

33.4 

40.8 

45.6 

41.0 

35.0 

43.0 

36.0 

Massaeiinsetts 

m.5 

39.5 

38.7 

33.5 

:34.5 

43.0 

43.0 

32.5 

40.0 

36.0 

Bliode Island 

32.7 

Ji.5 

33.4 

24.4 

31.4 

30.9 

34.0 

31.0 

iU.O 

:n.o 

Connecticut 

35.7 

3G.0 

34.5 

28,2 

:3i.o 

37.9 

38.0 

31.5 

37.0 

S9.0 

New York-- 

26. 6 

32. S 

33.0 

29.5 

28.2 

35. C 

34.0 

31.0 

:13.0 

31.0 


31. 3 

34 2 

31.6 

25.9 

33.1 

33.0 

a?.o 



39. 0 

Peniisyivania 

37.5 

a3.3 

30.5 

24.5 

32.0 

33.5 

40.0 

36.0 

37.0 

32.'0 

Delaw£‘JL‘e 

IS. 5 

33.0 

18.7 

24.6 

22.0 

21.0 

2:3.0 

29.0 

:?5.0 

22.0 

Maryland 

*>01 5 

25.5 

20.6 

.24.2 

2*3.9 

.‘26.8 

:53.0 

ai.o 

;ii.o 

32.0 

Yirejinia 

IT. 5 

19.7 

15.3 

18.9 

19.1 

IS. 6 

:31.5 

18.0 

:]2.o 

20.0 

Nortli Carolina 

10.3 

14.1 

10. .2 

12.3 

13.4 

14.5 

13.0 

13.0 

M.O 

13.0 

South Carolina 

10.2 

11.6 

10. 5 

7.7 

11.2 

11.1 

9.0 

9.0 

10.0 

9.0 


10 5 

12 2 

11.2 

11.1 

11.7 

13.0 

11.0 

11.0 

9.0 

10.0 

Moriaa 

0.3 

li.O 

9.0 

9.7 

10.1 

11.2 

10.0 

8.0 

9.0 

10.0 


10.2 

12.7 

T> ‘>. 

11.5 

13.7 

15.9 

12.5 

12.0 

15.0 

12.0 

Mississippi 

1.2.5 

15.2 

is: 7 

13.1 

17.2 

15.8 

13.5 

14.5 

18.0 

16.0 

Louisiana - 

lt>. 0 

17.3 

14.8 

14. .2 

16.2 

18.8 

13.0 

17.0 

18.0 

18.0 


ir>. 5 

19,5 

21.4 

17.6 

19.0 

26.4 

9.5 

18. 5 

25.0 

18. 0 

Arkansas 

10.7 

21 2 

17. 5 

16.2 

19.2 

21.5 

13. 5 

16.0 

20.0 

20.0 

Teunessc3e 

Ida 

ri2.7 

20.3 

21.3 

21.9 

25.0 

23.0 

21. 0 

26.0 

20.0 


:';il 0 

27.3 

:i2.5 

21.7 

18.5 

24.2 

30.0 

24.5 

29.0 

26.0 

Kentii<.‘ky 

.-02.6 
‘V-J *.5 

;io.o 

23.3 

.‘23.5 

2:1.0 

31.2 

28.0 

2:1.0 

31.0 

31.0 

Micliigan 


29.5 

25.0 

23.7 

2:1.2 

83.8 

as.o 

31.5 

;i4.o 

25.0 

Indiana 

24.7 

33.3 

29.3 

24.7 

28.9 

32.8 

a5.o 

30.0 

36.0 

;i8.o 

Illinois 


33,5 

20.2 

25.7 

28,8 

37.4 

40.5 

82.5 

30.0 

36.0 

Wiseonsiii 


28.7 

27.3 

2d.S 

?10.7 

31.8 

;57. 0 

:ia.o 

a>.o 

36.0 

Minnesota 

‘Y 7 

28.5 

27.0 

28.3 

18.4 

31.3 

30.5 

26.0 

32.0 

311.0 

Iowa 

26.5 

36.7 

2S 3 

8:1.9 

15.0 

35.1 

:i9.o 

29.0 

35.0 

31.0 

Missouri 

25.8 

29.9 

27.7 

27.9 

22.0 

86.0 

37.0 

26.0 

26.0 

36.0 

Kansas 

15.0 

28.7 

24.5 

21.3 

11.2 

U.B 

2ii.O 

18.0 

16.0 

37.0 

Nehmaka 

iS.O 

35.2 

28.2 

25.2 

6.0 

16.1 

37.5 

30.0 

21.0 

f18.0 

South Dakota 


f22.5 

22.3 

2:1.7 

4.2 

11.1 

:26.0 

24.0 

:e8.o 

26.0 

North Dakota.- 


\iS.0 

21.4 

2t).7 

19.2 

21.3 

35.0 

17.0 

19.0 

23.0 

Montana 

' 

19. 4 

27.5 

33.7 

‘25.0 

26.0 

18.0 

28.0 

23.0 

Wvominij 



18.5 

18. 5 

30.0 

:27.5 

25. 0 

13.0 ; 

16.0 

32.0 

Colorado 

is. 2 


22.3 

16.5 

39.7 

20.7 

16.0 

19.0 ' 

18.0 

17.0 

New Mexico 


18.3 

20.0 

25.3 

19.1 

27. ‘2 

16.0 

27.0 

21,0 

: 20 .o 

Tftah 

21.0 

19.0 

18 0 

‘21. 5 

24. 4 

20.3 

25. 0 

2:3.0 

21.0 

so. 0 

’Washington 



’18.0 ‘ 

21.3 

20.8 

17.1 

14. 0 

18.0 

12.0 

:23.0 

C>regoti 

21. 0 

27.0 

Jd. 5 

‘24.7 

.‘i5.4 


0 

25.0 

:24.o 

22. 0 

California 

27.6 

1>4. 5 

30.3 

31.7 

19.3 

34.5 

37. 0 

31.5 

:io.o 

37. 0 

Oklahon':a - 










19. 0 












General uvcx*ag(3 

.20.70 

27,03 

2iJ.06 

22. 48 

19.33 

26.21 

:.^il9 

23.70 

24.76 

:i5.si 

^YHEAT. 


Brcih. 

Bifsh. 

Bush. 

Bush. 

Bush. 

B-ush. 

BiLsh. 

Bush. 

Bush. 

Bush. 

Miiino 

13.5 

16.3 

16.7 

16.0 

21.3 

19.2 

M'i, 0 

16. 5 

19. 5 

:22.5 

New Hanipsli'iro 

15.3 

10.5 

16.2 

15. 0 

iJi.O 

19.3 

2J.0 

16. 0 

19. 0 

17.2 

Vermont 

17.2 

17.5 

17.3 

16.8 

7 

;i9.0 

24. 5 

.1,7.0 


22. 0 


10.1 

17.0 

16.7 

18.3 




20.0 

20.0 

18.3 

New York 

14.5 

16.8 

16.2 

14.5 

14.8 

38.1 

16. 0 

21. 4 

;1L2 

18.5 

New Jersey 

12.1 

15.3 

14.3 

14.5 

15.3 

13.4 

15.3 

18.5 

17.4 

14.5 

Pennsylvama 

12.0 

13.6 

14.6 

14.0 

15.0 

16.6 

14.0 

19.7 

17.5 

13.6 

Delaware 

9.7 

12.8 

13.0 

14.7 

13.0 

11.0 

18.0 

21.5 

13.3 

12.8 

Maryland 

11.0 

13.0 

13.2 

13.5 

15.3 

17.0 

17.0 

19,3 

15.3 

14.1 

Yirginia 

7.0 

9.0 

9,5 

11.2 

9.5 

9.3 

9.3 

1:1.0 

14.1 

8.4 

North Oarolimi 

4.4 

6.8 

7.1 

8.2 

5.0 

6.9 

7.3 

8.0 

9.2 

6.7 

South Carolina 

4.2 

5.5 

6.5 

6.3 

5.6 

6.4 

6.8 

8.7 

10. 6 

6.6 

Georgia - 

4.x 

7.5 

6.8 

7,2 

6.9 

6.2 

8.0 

9.4 

10.0 

6.8 

Alabama 

4.5 

8.0 

6.7 

8.2 

8.3 

7,5 

8.0 

10.0 

12.0 

7.6 

Mississippi 

4.7 

7.8 

6.8 

7.5 

9.8 

8.0 

8.5 

10.0 

13.9 

7.7 

Texas. -*r_ 

7.0 

12,0 

12.3 

10.5 

15.1 

5 7 

11.7 

15.8 

14.8 

11.1 

Ai'kansaa 

7.1 

9.6 

8.2 

8.0 

8.8 

9.4 

8.0 

10. 5 

11.0 

8.6 

Tennessee 

0.7 

9.7 

9.5 

9.2 

8.1 

8.8 

8.5 

11.2 

13.3 

8.7 

West Virginia 

7.7 

10,3 

10.7 

11.5 

12,1 

10.6 

10. 3 

13. 4 

13.8 

9.3 

Kentucky 

9.7 

12.7 

11.8 

11.3 

1.2.5 

10.9 

8.7 

1:1.6 

15.4 

0.1 

Ohio 1 

12,5 

17.1 

13.6 

14.5 

19.0 

13,3 

9.0 

10.9 

16.9 

14.2 

Michigan. 

13.5 

18.8 

14.7 

1:3.2 

15.8 

13.2 

12.8 

15.6 

:.U8 

8.4 

Indiana 

11.2 

18.1 

14.7 

14.1 

18.4 

9.3 

9.0 


15.6 

9.8 

lUinoia 

9. B 

18.0 

16.2 

11.5 

18,2 

11.0 

14,7 

7.9 

11.0 

10.0 

Wisconsin 

12.2 

io. 5 

11.5 

13.3 

16.5 

15.5 

13.3 

12,5 

18.0 

15.6 
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A:verage yield per acre of the privhcipal farm crops, 1890-1899 — Continued, 

WHEAT— Continued . 


States and TcuTitorhis.. 

1890. 

1891. 

1SSJ3. 

1803. 

1894. 

1895. 

1896. 

1 1897. 

, 1899. 

1809, 


Bunk. 

Bush. 

Bush. 

Bush. 

Bush. 

Busk. 

Bush. 

Bush. 

Bush. 

1 

Bush. 

MinncBota 

12. y 

17.6 

11.6 

9,6 

13.5 

23.0 

14.2 

13.0 

15.8 

13.4 

Iowa 

11. a 

15.8 

11.5 

11.6 

14. S 

19.5 

16.0 

13.0 

16. 7 

13.0 

Missouri 

11.0 

13.6 

32. 5 

9.5 

15.3 

12.0 

11.7 

9.0 

9,8 

9.9 


in. 7 

15.5 

17 4 

8.4 

10.4 

7,7 

10.6 

15. 5 

14.2 

9.8 

Nebraska 

10,8 1 

15.0 

12.6 

8.7 

7.0 

12.0 

14.0 

14.5 

10, 4 

10.3 

South Dakota 


(15.2 

12.5 

8.5 

6.6 

12.0 

11.2 

8.0 

12.4 

10.7 

North Dakota 


\17.8 

12 2 

9.6 

11.8 

21.0 

11.8 

10.3 

14.4 

12.8 

Montana 

ir.o 

20.0 

21.5 

21.5 

24.8 

23. 9 

26.5 

32.5 

29.5 

25, 7 

Wvoming 


20.0 ! 

17.5 

18.7 

19.6 

26.0 

24.5 

25. 0 

23.7 

18. 8 

Colorado 

18.5 

20.3 

19.1 

13.2 

17.0 

23,5 

17.5 

24. 0 

26.3 

23.7 

New Mexico 

12.2 

11.5 

13.8 

16.8 

18.0 

20.4 

21.0 

24.0 

23.8 

13.8 

ATiKuitin, __ 

32.0 

34.5 

15. 6 

17.5 

17.0 

20.5 

23.0 

18.0 

31.7 

15.3 

Utah 

17.5 

17.5 

17.3 

13.8 

22.0 

22.4 

26.5 

21.0 

28.0 

20.7 ' 

Nevada 

18.5 

18.3 

19.2 

14.7 

20.0 

21.7 

30.0 

24.3 

29.0 

18.0 

Idaho 

16.5 

20.0 

22.0 

19.3 i 

20.6 

17. 8 

24,5 

22. 0 

31.0 

24. 2 

Washington 

18. 5 

17.5 

17.2 

20.3 

16.6 

15.5- 

18.0 

23.5 

24.2 

22 7 

Oregon 

34.5 

19. 0 

15.7 

17.5 

17.7 

30.0 

17.0 

17.0 

20. 5 

iS; 2 

California 

12.0 

13.0 

13.0 

13.3 

11.3 

13.0 

14.6 

10.0 

9.1 

14.1 

Oklahoma 






11.3 

11.4 ! 

13.0 

10.0 

14.9 

13.3 

General average 

11.06 

15.3:j 

13.38 

11.44 

13.19 

13.72 

12.35 

13.43 i 

15.3;i i 

12.27 


OATS. 


Maine 

New Hampshire 

Vermont 

Massachusetts 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississiiipi 

liouisiana 

Texas 

Arkansas 

Tonnessec 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas - 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Utah 

Idaho 

Washington 

Oregon 

Calilornia 

General average 



Bush. 

Biish. 

Bush. 

Bush. 

Bush. 

Bush. 

Blush. 

Bush. 

Bush, 

Bush. 

... 

28.3 

34.6 

32.2 

86.8 

33. 5 

40.1 

40.0 

31.0 

36.0 

35.0 

... 

JJ7.5 

35.0 

34.0 

34.2 

31.1 

86.9 

88.0 

35.0 

33.0 

a5.o 


2t).2 

37.5 

as. 5 

86.4 

32.9 

‘43.8 

40.5 

33. U 

88.0 

37.0 



25.7 

33.0 

80.4 

84.3 

33.9 

36.0 

36.0 

3:2.0 

32.0 

a?.o 

... 

23.4 

315.6 

29.4 

28.2 

30.0 

32.4 

30.0 

83.0 

27.0 

20.0 

... 

20.0 

30.0 

25.3 

25.0 

25.8 

31.0 

29.0 

29.0 

.28.3 

38.0 

... 

17.8 

SI. 5 

28; 0 

24.0 

22 1 

31.7 

S3.0 

31.0 

27. 5 

31.0 

... 

17.3 

28.0 

26.7 

23,9 

28.4 

35.5 

34.0 

25.0 

10.6 

24. 0 


17.2 

27.2 

25.2 

26.8 

22.3 

31.7 

81. 0 

28.2 

m. 3 

im. 0 

... 

33.0 

20.3 

19.3 

25.4 

19.0 

19.1 

29.0 

2:3.0 

2:3 . 0 

.30.0 


12.0 

19.0 

lao 

21.2 

21.4 

26.2 

24.0 

24.0 

19. 5 

33 0 


9.8 

10.7 

11,2 

17.6 

3£.0 

I?:? 

18.5 

12.0 

16. 1 

14.0 

... 

9.2 

9.5 

9.7 

14.1 

10.9 

15.1 

13.0 

13.0 

34,8 

12.0 



10.6 

10.6 

10.5 

11.8 

32.0 

35.2 

11.0 

15. 5 

17.3 

12.0 


9.7 

11.7 

10.7 

13.3 

13.4 

14.5 

33.0 

14.0 

16.6 

9.0 


10,7 

11.4 

9.8 

11.8 

11.8 

10.2 

13. 0 

9.0 

iri.4 

9.0 



12.0 

12.8 

10.2 

14,2 

33.2 

14. 0 

34. 0 

13. 0 

16.8 

10. 0 



13,2 

11.5 

10.6 

15.5 

13.0 

15.7 

lao 

14.0 

18. 5 

10.0 


13.2 

12.3 

12.2 

16.0 

22.3 

15. 0 

30.0 

18-0 

18.1 

18.0 


17.3 

24.5 

24.5 

25.1 

32.7 

20.7 

2<>. 0 

%'}. 0 

:39. 7 

25, 0 


13-5 

16. 5 

15.7 

19.3 

18.5 

25. 4 

16. 1) 

37,0 

22. 8 

19. 0 



9.5 

9.7 

13.3 

18.4 

14. (» 

£:>. 5 

16. 5 

10.0 

18.7 

14.0 



30.6 

17.3 

17.5 

33.5 

18.5 

23 . 4 

24. 0 

20.0 

19. 5 

:f3. 0 



8.5 

18.5 

18.3 

23,2 

21.0 

2(>. 2 

21.0 

18.0 

22 4 

18.0 


18.0 

31.3 

26.3 

28.6 i 

30.3 

31.7 

81.0 

a-J.o 

liio 

ai.o 



20.6 

32.5 

28.7 

26.0 i 

26.1 

23. 9 

80.0 

26. 0 

;j:3. 8 

31.0 



17,5 

S5. 5 

26.5 

27.5 

32.3 

(h) (| 

29. i) 

30.2 

29. 3 

32.0 

.... 

21.0 

3(5.2 

26.3 

27.2 

36.1 


28. 0 

IW.O 

29, 0 

38.0 


26. 0 

33.3 

30 2 

27. 6 

3JI9 

iB. 8 

at. 4 

34. 0 

86) 1 

36 0 


liS.O 

.Tl5 

27.3 

24. 8 

28.1 

39. 9 

at 0 

26. 0 

86. 8 

3 . 2 ! 0 



25.8 

;16.7 

25.4 

24.8 

25.6 

46.2 

i>7. r> 

30.0 

:h. 0 

ato 


r;,4 

23.8 

£0.0 

23.4 

23.3 

1 £7. 7 

18,0 

22. 0 

17. 0 

35.0 

.... 

24.0 

30.0 

28.5 

38.5 

17.9 

37.9 

13.0 

24.0 

18. 0 

.29.0 


! 21,3 

35.5 

26. 7 

15.0 

1.2 6 

8 

39 f) 

31 0 

a3 j 

30 0 

.1. 


f32.3 

£6.3 

21.5 

7.6 

25. 3 

J«'.5 

22! 0 

m. .8 

20! 0 



j-i.O 

\33.5 

£6,5 

21,9 

25.9 

32.1 

22.0 

m.o 

30.7 

30.0 



31.0 

38.5 

28,8 

34.0 

40.1 

35.8 

47. 0 

42.0 

40. 6 

38.0 




28.6 

24.0 

' 3(K4 

41. 0 

82. 0 

ai.o 

81.3 

30 0 


24.8 

32.6 

28.7 

26.7 

13,5 

M.B 

28.0 

34.0 

35.8 

27! 0 


24.0 

22.0 

20.3 

29 3 

35.0 

39.0 

27.0 

!]5 5 

38 8 

34 0 


27,5 

82.5 

iJ6.5 

27! 9 

33.0 

m.s 

38.0 

.T>.0 

so!? 

34; 0 



30.0 

35.0 

29.0 

33.1 

38.5 

35.2 

42.0 

36. 3 

43.6 

U.O 




38.0 

34.5 

39.7 

36.5 

40.3 

m.o 

48. 0 

41.9 

37,0 



30.0 

31.5 

£6.5 

28.5 

20.7 

28.8 

2T.0 

32. 0 

37.0 

30.0 


27.5 

28.5 

20.3 

25.5 

35.6 

28.1 

31.0 

18.0 

31.0 

31.0 

... 


28.80 

24.43 

23.42 

24.50 


25.66 

.‘:7. 16 

.28.35 

30.33 
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BARLEY. 


States and Terri tori e.s. 

1800. 

1891. 

1892. 

18911. 

1894. 

1895. 

1890. 

1897. 

18‘>8. 

1890. 


Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush . 

Biuth. 

Bush. 

Bush. 

Maine 

;-*(). 0 

20.5 

22.3 

20.1 

20. 1 

32 4 

30.6 

25.0 

27.0 

£9.0 

New Haini)shire 

i;(). 0 

20.3 

23.5 

25.3 

24.4 

25.6 

20. 3 

22.5 

23.5 

25. 0 

Vermont 

22.5 

27.3 

20,0 

27.5 

27. 9 

33 2 

ai 0 

28 5 

SO n 

31 0 

Massfichusetts 

22.0 

20.7 

22.0 

25.3 

21.7 

22.5 

30.0 

34. 5 

24.5 

so!o 

Eiiode Island 

21. 7 

28.0 

21.5 

25.2 

3i).0 

23.5 

29.0 

28.0 

28.0 

29.0 

New Yorfe 

15.7 

23,3 

22.2 

20.3 

17.5 

i 22.9 

23.2 

25.0 

25.2 

24.0 

Pennsylvania 


22. 5 

01 7 

19.0 

10.6 

20.2 

17.2 

24.5 

19.4 

21 0 

Texas r 

15.0 

15.2 

10.5 

14.5 

15.3 

21.6 

12.0 

25.0 

1 2 <;»,o 

t 18.0 

Tennessee 


12.7 

19.5 

15.1 

13.8 

:23. 1 

14 0 

18 0 

18 0 

11 0 

Kentucky 

30.0 

24.5 

22.3 

17.0 

28.7 

as, 3 

14.8 

20. 0 

16.0 

2L0 

Oliio 

10. 5 

i 

23.5 

22. 7 

28.5 

28, 2 

20.2 

28.5 

28,7 

28.0 

Michigan 

22. JJ 

24.5 

23.4 

10.4 

20.6 

18.1 

22.3 

21.5 

25.2 

24.0 

Indiana 

15. 5 

23.5 

28.0 

19.9 i 

20.7 

15.0 

20. 3 

19.0 

2;k4 

25.0 

Illinois --- 

.20. 

20.0 

17.9 1 

23.2 

23.5 

20.0 

2;i7 

25.0 : 

27.3 

29.0 

Wisconsin 

22 7 

26.5 

25.5 

24.0 

28.0 , 

21). 3 

27.4 

28.0 

29.1 

30. 0 

Minnesota 

22 '. 5 

27.3 

24.0 

22.1 

2JJ.5 

m.o 

27 2 

25.5 

28.4 

25. 0 

Towa^. 

22. 0 

27.3 

21.1 

22.0 

15.5 

28. 0 

20 ! 3 

24.0 

26.0 

26. 0 

Missouri 

20.0 


29.1 

20.0 

14.0 

15.3 

17.5 

19,0 

20.0 

18.0 

Kansas .. 

3H.0 

26. 5 

25.0 

8,1 

8.8 

14.4 

4.0 

17.5 

28.0 

17 0 

Nebraska 

17.3 

27. 2 

22.2 

12.0 

6.7 

28.4 

19.9 

22.0 

27.1 

26.0 

South Dakotfi 

Lfl "1 

/28’.5 

23.3 

15.4 

14.7 

19. 5 

28.5 

20.0 

23.0 

23. 0 

North Dakota 

; ) iU. 0 

\30. 0 

24.3 

15.2 

20.1 

30. 4 

10.1 

22.5 

26.4 

24.0 

Montana 

24.0 

530.0 

32.5 

30.1 

22.5 

25.0 

26.0 

as.o 

36.0 

35, 0 

Colorado 

24.5 

20.5 

24.0 

28.3 

27.8 

31. 3 

20.0 

28.0 

30.5 

28.0 

New Mexico 

20.0 

22.0 

19.0 

21.6 

27.0 

28.0 

19.0 

32.5 

33.8 

32.0 

Utah 

23.2 

20.7 

20.3 

37.0 

33.0 

30.0 

27.1 

31.0 

37.0 

ai.o 

Idaho ^ - 


29. 0 

26.0 

30.0 

33.0 

24. 5 

16.3 

J^5. 0 

35.0 

35 0 

Wa^ington 

25,0 

31.5 

25.3 

40.1 

33.7 

37.3 

26.0 

15.0 

39.8 

35.0 

Oregon 

25.0 

24. 0 

23.3 

20.1 

38.6 

00 2 

21.8 

32.5 1 

29.1 

28,0 

California 

22.3 

23.7 

24,0 

22.5 

15.2 

20 ! 3 

21.6 

23.0 j 

10.5 

26.0 

General iivorago 

21.00" 

25.80" 

23.70 

21.70 

19.37 

26 . 39 " 

23.62 

24. 52 

*21760" 

25.50 


RYE. 



Bush. 

Btish. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush, 

Bush. 

Maine 

11.8 

16.0 

13.5 

12.0 

16.5 

19.2 

18. 0 

13.5 

18,0 

15.0 

New Hampshire 

12, 5 

16.2 

14.0 

15.1 

15.4 

10.0 

19.6 

18.0 

17.5 

15.0 

Yermont 

12.9 

16. J 

14.3 

14.0 

13. 1 

16.0 

18.0 

16.0 

19.1 

17.0 

Massachnsetts 

13.5 

15.3 

15.3 

16.3 

19.3 

19.9 

22.0 

19.5 

16.7 

10.0 

Connecticut 

12 2 

14.3 

14.3 

15.9 

12.9 

16.9 

15.4 

19.0 

18.0 

18.0 

New York 

12,3 

15.0 

12.7 

14.9 

15.4 

18.1 

14.3 

18.5 

17.5 

10. 0 

New Jersey 

11,3 

14.3 

13.5 

13.4 

14.8 

13.6 

13.8 

17. 0 

15.5 

15. 0 

Pennsylvania 

12 2 

14.8 

12.6 

14.7 

13.9 

15.1 

10.0 

19.0 

16.1 

15.0 

Mainland 

10.3 

12.2 

11.3 

13.1 

13.5 

13.9 

9.2 

17.0 

14.5 

14.0 

Virginia 

6.6 

8.2 

8.8 

9.3 

8.8 

11.0 

10.0 

11,0 

11.3 

9.0 

North Carolina 

5.7 

7.0 

6,5 

7.7 

9.0 

7.7 

7.5 

8.8 

9.1 

7.0 

South Carolina 

5.4 

6.0 

6.0 

5.4 

4.7 

9.3^ 

4.8 

6.6 

8.5 

5. 0 

Georgia 

4.9 

7.6 

6.0 

6.4 

6.5 

7.3 

7.1 

7.4 

8.0 

6.0 

Alabama 

7.2 

7.5 

6.6 

9.8 

13.3 

10.3 

8.0 

9.6 

11.1 

8.0 

Texas 

5.5 

11.3 

11.3 

9.3 

11.3 

5.5 

7.0 

12.0 

12.0 

10.0 

Ai’kiinSiTS 

6.5 

9.3 

8.3 

7.5 

9.0 

10.0 

10, 0 

11.0 

11.4 

11.0 

Tonuessce 

6. 3 

8.7 

8,7 

9.5 

7.0 

7.2 

9.0 

10,0 

10.5 

9, 0 

Wiast Virginia 

9.5 

10.5 

9.5 

8.3 

8.0 

16,1 

mo 

11.5 

11.3 

10.0 

Kentucky 

9.5 

10.3 

11.3 

13.3 

12 3 

13.3 

11.0 

13.0 

33.0 

10.0 

Ohio 

11.7 

15.5 

13.6 

15.3 

iSis 

14.8 

9.6 

18.0 

17.4 

16,0 

Michigan 

13. 4 

15.0 

13. 7 

13,8 

13.2 

13. 6 

9.2 

15.0 

15.3 

14. 0 

Indiana 

13.7 

17,3 

13.6 

14.4 

19.3 

12.3 

10.6 

13.0 

15.5 

13.0 

Illinois - 

12,7 

17,6 

13.3 

13,9 

18. 6 

15.2 

15.3 

15. 5 

14.8 

15.0 

Wisconsin 

12.5 

14.6 

13.7 

14.6 

16.0 

16.1 

14.5 

16.0 

15.3 

15,0 

Minnesota 

14.0 

17.3 

17.1 

16.3 

17.5 

31,1 

15.6 

17.3 

20,5 

18.0 

Jowa . ^ - 

13. 7 

17.0 

13.3 

14.6 

16.0 

30.6 

17.5 

16.0 

f 19.0 

18,0 

.Missouri 

13.7 

13.5 

liis 

13,8 

15. 4 

13.3 

12 3 

12.0 

33.1 

13.0 

Kansas 

13.0 

14.3 

15,0 

7.0 

5.8 

5.9 ! 

7;o 

14.0 

15.6 

n.o 

Nebraska 

13.3 

15.7 

14.5 

10.1 

6.1 

9.3 

16.9 

17.0 

18.8 

16.0 

South Dakota 

in 7 

115.3 ! 

13.5 

10.6 

4.5 

8.4 

11.6 

16.5 

16.6 

15.0 

North Dtikota 

^11.7 

\17.6 

11.8 

13.3 

15.0 

31.3 

12.0 

14.5 

15.0 

16.0 

Colorado 

14.5 

20.6 

14.6 

21.0 

15.6 

14.5 

33.5 

15.0 

38.0 

14.0 

Utah 

13.5 

16,8 

13.2 

11.9 

19.0 

19.8 

30,0 

12.0 

19.5 

17,0 

Washington 

14.2 : 

14.3 

17.0 

15.1 

14.4 

26.7 

15.0 

19.5 

18.0 

10,0 

Oregon 

14.8 

13.8 

13.0 

10.5 

14.1 

11.3 

13.7 

15.0 

14.4 

11,0 

California - 

14.0 

16.5 

11, 5 

17,5 

13.2 

11.6 

14,3 

13.3 

9.0 

16.0 

. General average 

11.80 

14.40 

13.70 

13.03 

13.74 

14.40 

13.31 

lo.oe 

15,61 

14.44 


1 A 99—50 
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xiverage f/lehl per ciere of aroija, lSik)~lS0D — Ooutiiiued, 

BUCKWHEAT, 


Ht'MtoM iLiid Territories. 

181K). 

1801. 

18*12. 

1803. 

liiOi. 

1805, 

IKIH). 

1807. 


1800. 


Ihtsh. 

liuyh. 

Dituh. 

Bitith. 

Btfsh. 

Buiih. 

Bvfih. 

Btf.iih.. 

Buflh. 

lhtr,h. 

Msiiiio 

fAH) 

22.0 

10. 0 

20.0 

37.8 

38.6 

42.3 

35. 0 

riO. 5 

2.2. 0 

Kow HiimiJ.shiro 

18.0 

21.5 

17.5 

?51.3 

20. 0 

29. 9 

27.2 

27. 0 

20. 0 

20.0 

Vermont 

SO. 0 

.22. 5 

?20.0 

riO.3 

22 4. 

34.5 

31.4 

24. 0 

.21, 4 

23.0 

Mitshfuchnseits 

17.5 

16.5 

11.5 

27. 5 

18.0 

15. 0 

28.3 

10. 0 

.20 . 11 

20. 0 

ConniR'tk'Ul; 

14.7 

16.0 

12.0 

15.8 

10.4 

15.4 

H.2 

37.0 

10. 0 

10, 0 

New York 

15. 5 

17.5 

14.7 

14.4 

15. 5 

21.4 

18.8 

22.0 

16.8 

13.0 

New »Tersoy 

14. 0 

14.2 

12.5 

14.4 

14.4 

18.7 

20.7 

.16.0 

21.0 

31.0 

Pennsylviiiiia 

13.5 

13,0 

14.5 

14.1 

18,0 

10.9 

17.3 

21,0 

37.2 

20.0 

Delaware 




20.0 

20.0 

10.0 

20.0 

10. 0 

36.5 

18.0 

Maryland 

IS.O 

12.5 

12.5 

11.8 

20.0 

10.9 

22 7 

10.0 

12.3 

13.0 

Virs^'inia 

0. 5 

12.5 

8.3 

13.3 

14.7 

10.1 

18.0 

M.O 

17.3 

14.0 

North Carolina 

11.0 

11.5 

7.2 

11.5 

18.7 

12.0 

20.0 

11.0 

39. 5 

17,0 

Tennessee 

10.0 


7.5 

12.6 

12.8 

10. 0 

24.0 

18.0 

18.0 

12.0 

West Vh'ijima 

12.0 

leTS 

16.3 

11.5 

22.6 

18.8 

10.5 

.10. 0 

20.5 

17.0 

Ohio . 

12.0 

15.5 

12.6 

12.0 

14.9 

14.6 

18.8 

18.0 

20.0 i 

16.0 

MiehiLjan 

1G.5 

14.2 

13.0 

13.0 

12.0 

17.2 

15.3 

17. 0 

14.3 

31.0 

Indkiiia 

15.0 

13.2 

11.5 

6.9 

U.8 

14.3 

24.0 

34.0 

18.4 

16.0 

Illinois 

14,. 5 

U.O 

11.3 

11.6 

11.7 

i:j.3 

13.8 

13, 0 

14.0 

15.0 

Wisconsin - 

14.0 

0.5 

13. 5 

15.8 

8.5 

17.9 

13. 5 

18. 0 

15. 5 

15.0 

Miimosota 

12.8 

Ipq 

13.8 

15.2 

9.2 

15,3 

10.6 

17.0 

15.0 

17.0 

Iowa. 

14.2 

bJ, 5 

10.7 

13.2 

13.6 

13.5 

Ki.2 

17.0 

16.0 

16. 0 

Mi.ssonri 

13.2 

12.5 

11.3 

12 7 

9. 2 

10. 2 

21. S 

15. 0 

15.8 

M.O 

Nebraska 

12.0 

12.0 

8.2 

lb 7 

3.7 

6.7 

21. 3 

U.O 

12.8 

io.o 

Oregon 

10.0 


11.2 

f^O.O 

38.0 

15,5 

21.0 

18.0 

14.0 

17,0 

General average 

u.lo 

iTS" 

14. 10 

U.80 

j 16.05 

liTio 

j 18. 66 

20. 8!) 

17.1:8 

16.56 


Maine 

Nevf Hampshire 

'Vermont 

BurJi. 

05 

90 

1*5 

Enah. 

125 

110 

120 

Bunk. 

83 

80 

54 

Bitf’h. 

120 

139 

111 

Bush . 
147 
].‘i0 

Bush. 

363 

i::4 

liVt 

Bush . 
or) 
1118 
128 

Bush. 

50 

51 
10 

Bush. 

130 

‘.to 

105 

hhish. 

13‘» 

1.27 

332 

■|Vins«aehllSettS 

87 

120 

83 

no 

105 

133 

108 

\Y:i 

07 

134 

lEbotlG Island 

90 

120 

95 

108 

133 

i;;j8 

105 

HO 

123 

14.2 

11:0 


80 


8,3 

87 

70 

J3S 

106 

54 

1(1(1 


{)?i 

87 

63 

70 

77 

iy*? 

89 

6.3 

73 

88 


76 

OS 

71 

73 

60 

94 

94 

68 

75 

H;1 

8.5 


68 

84 

(Kl 


H 

111 

109 

03 

54 

D^daw'jii’O - 

TO 

70 

43 

50 

60 

58 

78 

I,i0 

40 

5.2 

Maryland 

70 

7S 

60 

49 

53 

87 

{HI 

93 

74 

58 

64 



70 

58 

74 

5P 

73 

in 

6,8 

66! 




97 

63 

79 

79 

m 

(57 

57 



60 

74 

70 

70 

83 

74 

59 

(10 

58 

52 

65 

65 

56 


72 

53 


52 

Ploj’iuii 

75 

74 

65 

87 

90 

m 

75 

75 

64 

i:W 

Alabama - 

(;7 

(57 

6-5 

83 

43 

70 

58 

61 


74 

56 

6.} 

60 

(M 

Mississippi 

61 

6)0 

67 

81 

73 

70 

55 

59 

74 

Donisiiiila * 

63 

73 


67 

45 


(it 

78 

Te.xAis 

67 

60 

61 

53 

80 

89 

52 

60 

78 

Arkansas 

(50 


68 

88 

83 


59 

55 

74, 

62 

♦54 

61 

Ii3 

44 

72 

r,i 

71 

66 

7(3 

TetJnessee 

West Virginia 

Kentui'ky 

63 

5S 

35 

7U 

88 

78 

07 

60 

AS 

tw 

80 

68 

55 

53 

51 

64 

69 

86 

63 

93 

85 

•!0 

56 

47 

Ohio 

46> 

03 

60 

r>H 

63 ■ 

(>*i 

89 

42 

Mk'bigan 

58 

ijo 

63 

75 

63 

101 

88 

itn 

31 

■;o 

71 

Indiana - 

37 

93 

56 

51 

59 

66 

85 

Illinois 

30 

92 

. 52 

53 

no 

77 

97 

38 

70 
98 
, 85 
80 
66 
70 

e.fi 

■WiseoiLsin 

UO 

i»8 1 

65 


45 

39 

1(^7 

78 

84 

99 

106 

60 

42 

48 

69 

S)4 

99 

lo:? 

Minnesota 

(58 

1(10 

70 

66 

j)8 

i.'wH 

lovvt*-- 

48 

09 

51 

43 


04 

78 

(iO 

90 

06 

llj), 

' Misst>nri 

30 

96 i 

61 

78 

69 

41 

23 

Kansas 

Nt'ibraska. _ __ 

28 

27 

K3 

97 

47 

43 

44 

44 

54 

65 

.Duketa, 

} 45 

f 01 

1 105 
120 

64 

23 

7-.> 

I**-#* 

1 i 1*2 

North Dakota 

75 

1(K) 

69 

84 
111 
350 

85 
75 

1,35 

161 

378 

lJi5 

112 

53 

302 

170 

J67 

88 

72 

8? 

l(4i 

i:k„» 

77 

Montana 


1H8 

156 

150 

07 

90 

148 

j;{5 

140 

3(i2 

141 

ivr> 

i 

Wyoming 


100 

ItK) 

334 

94 

70 

88 

Color ado 

73 ! 

115 

99 

35 

50 

100 

New Mexico - 

80 

85 

85 

105 

m 

115 

325 

110 

95 

4 4 

KSt 

« 

Utah 

155 

•in 

135 

1 '.r. 

J kfi k 

Nevada 

95 

132 

J53 

120 

1127 

06 

190 

m 

125 

87 

hO 

I#;*? 

Idaho.. 

98 

100 

70 

73 



Washington ' 

115 

108 

i.<« 

144 

Oregon,,.. i 

100 


95 

4W 

305 

oil 

05 

115 

HO 

Caliroima j 

General average j 

57.50 

93,90 

62.00 

70.26 

62.:4li 

100.59 j 

91. U 

64.71 

"ta JU 




AVERAGE YIELD PER ACRE OF PRINCIPAL CROPS. 787 

Average yield per acre of the 2>idncq)al farm crops, ISDU-ISOO — Continued.. 


HAY. 


StntL'S and Territories. 

IKOO. 

TSOI. 

1803. 

1893. 

1894. 

is9;s. 

ISOi). 

3897. 


1869. 


A'jf A‘. 

Touft. 

Tons. 

Tors. 

Ton a. 

TO/ls\ 

Tons. 

Ton.-:. 

Tonn. 

Tons. 

Maine 


0. 05 

0.i«) 

0. 02 

0.95 

1.053 

l.o;) 

1.10 

1.25) 

0. (H) 

New Hampsliiro 

1.0.3 

.IS 

.‘.KJ 

1.00 

.95 

.9,3 

.96 

1.15 

1.525 

.86 

Vermont 

l.tfri 

1.00 

.95 

1. 11 

1.20 

1.07 

3.25 

1.530 

1.45 

1.14 

MiiS'^ii.diTssetts 

1. (K) 

l.lOl 

1.10 

l-lSj 

l.Cil 

1..U, 

1.28 

1.40 

1.4r2 

1. 13 

Bhodo Island-. 

1. 13 

.85 

.00 

.853 

.75 


1. 10 

1.15 

1.13 

.89 

Goanectk'iit 

l.riO 

.00 

l.tK) 

.99 

.87 

.85 

l.OT 

1.20 

1.31 

.94 

New York 

i.r?5 

1.10 

1.10 

1..24 

1.17 

.753 

.81 

1.535 

1.40 

1.04 

Now Jorsev 

1.20 

i.ai 

1.C7 

.89 

1.16 

1.21 

1.15 

1.75 

1.453 

. 853 

Pennsvlvania 

1.S5 

1.15 

1.10 

1.03 

1.18 

1.01 

1.06 

1.40 

1.45 

3.. 20 

Delaware 

l.SO, 

I.IO 

1.00 

.75 

1.30 

1.5253 

1. 10 

i.;i> 

1.538 

1.04 

Maryland 


1.13 

.03 

1.04 

1.(553 

1.52,5 

. 87 

1.3.5 

1.5:0 

3.153 

Virginia 

l.ifi 

1.13 

.05 

1.11 

.72 

1.13 

i.os 

1.03 

T . 

3.30 

North Oarolinii 

l.iK) 

1.10 

1.30 

1.70 

1.45 

1.03 

1.26 

1. 25 

1.70 

1,50 

Soiicii Carolina 

1.517 

1.15 

1.30 

1.57 

1.55? 

1.00 

1,33 

1.00 

l.GO 

1 ‘>j» 

Georj-da 

1.25 

1. 17 

1.35 

1.5D 

1.16 

1.00 

1.38 

1.535 

1.75 

3.45 

Florida 

1.3S 



2.00 

1.23 

1.553 

1.40 

1.00 

i.r*0 

1.V, 

Alabama 

1. 35 

i.530 


3.52 

2.GS 

i. 50 

1.40 

1.45 

1.90 

1.C6 


1.510 

1 . S') 

1 515 


l.S-i 

1.05 

1. 35 

1.4S 

1.‘JJ) 

t -4 

Loniiitiaiia 

1. 

i.530 

1.40 

1.02 

1. 96 

2.02 

l.fJO 

1.90 

2. 10 

1.95 

Texas 

i.tro 

1.31 

1.05 

1.04 

1. 5353 

1.48 

1.00 

1.40 

1.50 

1.453 

Arkansas 

1.10 

i.5lt) 

1.15 

1.17 

1.32 

1.20 

1,18 

1.30 

1.54 

1.48 

Tennessee 

1.15 

1.30 

1.10 

2.539 

1. 18 

1.30 

1.40 

1.45 

1.50 

1.31 

West Viri,diiia 

1. 15 

1.18 

l.OO 

1.10 

1. 02 

.71 

1.23 

1.3f> 

1.54 

1.29 

Kentucky 

1.35 

1.18 

1.15 

1.513 

1.20 

1.35 

1.20 

1.17 

1.4,5 

1.29 

Oln*o 

1.50 ! 

1 30 

1 15 

1 5>3 

1. 5?i’ 

.58 

3.20 

1 44 

1 539 

3 . 30 

Michiijjnu 

! 1.35; 

1.15 

i.'so 

1.4J> 

1.530 

.58 

1.10 

1.49 

1.30 i 

3 * 

Indiana 

1 1. 530 

1.30 

1.30 

l.ai 

1.27 

.01 

1.5?0 

1.43 

1.43 1 

lS 

Illinois 

i l.SO 

1.35 

1.25 

1.21 

1.14 

.00 

1.38 

1.529 

i,5<i 1 

1.529 

Wisconsin 

i 1.;25 

I.IJJ 

1.20 

1.53 

1.31 

.88 

1.525 

1.35 

1.50 ■ 

1.47 

MiiinoHota 

1 1.515 

1.15 

1.25 

l.«2 

1. 02 ! 

1.530 

1 . 00 

1.57 

1.80 

1 70 

Iowa 

i 1. 30 

1..30 

1.25 

.1.58 

.73 

l.KS 

1. 74 

1.50 

1.75 

1.534 

Missouri 

i 1.30 

1.15 

1. 15 

1.24 

. 85 : 

1.17 

1.453 

.1.15 

1. 00 

1.37 

Kivnsas 

.80 

1.5J0 

1.10 

1.531 

. 77 

1.24 

1.452 

1.30 

1.40 

1.57 

Nebraska 

.85 

l.S<J 

1.20 

1.25 

.59 

.90 

3 . CO 

1.60 

1.00 

1.06 

South Dakota 

1 cut 

f 3. .31 

1.25 

1.42 

.94 

.70 

r. 5i8 

3.525 

3.138 

3.43 

l^orth Dakota 


1 1.15 

1. 5-10 

1.5i9 

1. U) 

1.453 

1 . 05 

1.60 

l.,50 

3., 58 

Montana 


1. 15 

I.IO 

l.?H> 

1.20 

.94 

1.S8 

1.50 

1.43 

1.4:2 

Wyomm'X 


.051 

1,15 

1.35 

1. 60 

1. 0.3 

1.55 

1.65 

1,00 

1.47 

Colorado" 

1.537 


2.0«) 

1.19 

.> 

52. 42 

2.520 

52. .25 

2.20 

, 2.10 

New Mexico 

1. 15J 

1.10 

l.sni 

2.08 

1.88 

52.01 

53.00 

3. Hi ) 

;3.75 

1.70 

AKriaona 

I 



1.75 

1.B2 

1.85 

53. 20 

53.00 

3. .50 

52.053 

Utah 

1 1.538 

I. JO 

1.40 

1.7-2 

2.52 

2. 56 

52. 70 

52. 95 

5.‘,5 

52. 50 

Nova da 

1 1.30 

1.30 

1. 75 

2,00 

4.(^1 

3.0.1 

52. 55 

52. 50 

5>. eii 

1.87 

Idaho - 


1.30 

1. 5i> 

52.45 

2.553 

52. .57 

2. 00 

2. 30 

3. 75 

52.50 

Wasiiiiif^toii 

1.40 

1.‘15 

1.40 

1.58 

2.05 

1.85 

1.95 

2.25 

1.75 

52.0;2 

Oro!;?on 

1 i.m 

1.30 

1.45 

1.88 

2.00 

1. 78 

1. 98 

1. 00 

1.00 

i.or 

C'alii’oruia 

1 1.40 

1.40 

1.50 

l.tiO 

1.953 

1, 00 

1. 05 

1. 150 

3. CO 

3.053 

Oenoi*al averae;o 

I 1.30 

J 

1.18 

1.18 

1.5153 

1.14 

1.00 j 1,537 

1.43 

1. 

1. 535 


COTTON. 


States sintl Territories. 

1800-01 

1891-92 

18(^2-93 

1803-94 

li 

r-* 

ISOi-Pii 

1890-97 

1897-93 

I.S98-00 


Bales. 

Bales. 

Bales. 

Bfiles. 

Bales, 

0 521 

Bales. 

0,18 

.m. 

Bales. 

0.524 

.452 

Bales. 

0,25 

.,50 

Bak’S. 
0.27 
. 48 

North Carolina 





0.^ 

.535 

f^oiith Carolina 




.34 

.38 

.•42 


..50 

.-14 





.353 

.33 

.535 

.37 

.38 

.539 

Fhu'iUa 




.m 

.24 

.520 

.18 

.21 

.25? 





,5^5 

.533 

.528 

.531 

.*11 

,5?y 

Mississippi 




.37 

.41 

‘ --ii 

. 42 

. .55 . 

: .43 

Louisiana 




.50 

. ,55 

.45 

i .40 

.63 

. 56 

Toxas - 




.48 

.45 

. 5353 

.31 

.539 

.48 

Arkansas - 




.536 

.•48 

.U 

.39 

.58 

.49 

Tennessee - 




.34 

.533 

.24 

.525 

.20 

.28 

. m 

Missouri - 




.38 

.31 

.532 

.to 

OMahoma 





.45 

,54 

.45 

.51 

.50 

ian Territory 





.•45 

.32 

.652 

,05 

.66 






General average .... 

.416 

.430 

.371 

.387 

.418 

. 3fi5 

.307 

.448 

.448 



788 YEARBOOK 01^’ THE DEPARTMENT OP AGRICULTURE. 


Average iKiliie per aci^e of jyvincipal farm crops, 18VO-1SOO 
CORN. 

[From Division of Statistics.] 


States and Territories. 

1890. 

1892. 

1892. 

1893. 

1891. 

1895. 

1896. 

1897. 

LS98. 

WOO. 

Maine i 

3,26.70 1 

S30.00 

$23.79 

818.79 

§2S.73 

§22.68 

§17.30 

§17.39 

m. 20 

§38. W 

New Hampshire 

26.28 

27, 57 

24.57 

18.07 

26.07 

20, 50 

18. 90 

15.30 

38.86 

19.11 

Vermont 

24. 12 

28.27 

24.32 

19.76 

28.15 

21.89 

35. 58 

hi 05 

18.93 

16. 02 

Massacliussetts 

24.15 

30.81 

23.99 

20.77 

21. 05 

J32.83 

19.78 

15.28 

19. (iO 

1.8. 36 

Rhode Island 

J33.54 

27.26 

21.01 

16.81 

23.55 

17.30 

16. 66 

16. 71 

21.7'6 

16. 4S 

Connecticut 

24.90 

27.36 

21.39 

18.05 

21.08 

39.33 

15. 96 

15. 13 

19. 21 

19. 50 

New York 

17.29 

20.99 

19.80 

16.23 

17.20 

16.03 

13. 013 

13.40 

11. 19 

13.95 

New Jersey - 

19.41 

22.23 

18 . as 

13.17 

37.87 

13.86 

11. 88 

11.97 

14. 80 

15. 60 

Pcnn,sylvahia - 

16.50 

18.98 

17.38 

12.00 

17.60 

13.07 

IS. 20 

23.24 

11.80 

13.13 

Delaware - 

9.25 

12.10 

8.23 

9.81 

9.90 

7.11 

5.50 

8.70 

7.75 

7,48 

Maryland - 

11.25 

13.52 

9.27 

10.61 

11.15 

9.92 

10.21 

9.90 

10. 85 

13.53 

Virginia 

9.62 

9.85 

8.11 

8.69 

8.98 

6.88 

6.88 

6.84 

7.70 

7.60 

North Carolina 

7.32 

8.18 

5.51 

6.15 

6.30 

5.51 

4.1*1- 

5.59 

0.03 

6.11 

South Carolina-.- 

7.11 

8.12 

5.99 

1.62 

7.28 

5. 11 

1.11 

1. 4l 

4. 60 

4.50 

Georgia - 


8.12 

6.27 

6.22 

6.79 

5.33 

4.73 

5.28 

4.32 

5.00 

Floricia I 

6.97 

8.80 

5.40 

6.60 

7.17 

5.26 

5.30 

4.40 

4.50 

5.30 

Alabama | 

6.91 

8.00 

6.31 

6.79 

7.26 

5.88 

5. 63 

5.52 

6. 15 

5.01 


8. 75 

8,82 

6.il9 

7.20 

8.13 

5.85 

5.04 

6.53 

7.03 

7.36 

ILiOuisiana 

11.20 

10.38 

7.40 

8.09 1 

30.01 

7.24 

5.85 

7.65 

7.3il 

7.93 


11. 16 

10.73 

9.63 

9.50 

10.61 

8. 18 

3.90 

! 7.58 

8. 50 

6. 18 

Arkansas 

10.86 

9.75 

8.23 

7.29 

9.02 

6,88 i 

4.99 

6.40 

5.80 

7.60 

Tennessee 

9.78 

9. 76 

8.73 

8.31 

8.51 ! 

6.75 

6.44 

7.56 1 

7.51 

7.80 

West Virginia -- 

12. (H3 

11.20 

12.60 

11.91 

10.55 

9.68 

10.20 

9.80 

10.73 

11.70 

Kentucky 

11.07 

12.00 

9.32 

10.11 

30.12 

8.43 

7.(X) 

8.(r) ; 

8.87 ! 

7.77 

Ohio 

11.88 

13.12 

32.35 

9.52 

11.31 

8.80 

8.61 

8. 13 ■ 

9.99 i 

10. 80 

Michigan - - - - 

11.96 

11. 16 

11.50 

10.66 

11.60 

10.82 

9. 12 

8.50 

11.56 1 

9. 00 

Indiana 

11.61 

12.65 

11.72 

8.89 

10.69 

7.51 

6.65 

6.30 

9.00 

30.26 

Illinois 

11.27 

12.10 

9.69 

7.97 

11.2J1 

8.23 

7.29^ 

6.83 

7.50 1 

9.36 

Wisconsin 

13. 50 

11.75 

10.37 

10.43 

9.32 

9.54 

8.14 

S.25 

9.80 

10.50 

Minnesota.-.^ 

11.6J3 

10.33 

9.99 

9,62 

7.91 

6.21 

5.79 

6.24 

7.68 

7.93 

Iowa 

10.87 

11.01 

9.06 

9.15 

6.75 

6.32 

5.46 

1.93 

8.05 

7.13 

Missouri 

13.3(> 

13.36 

9.97 

8,87 

8.80 

7.20 

5.40 

0.21 

7.03 

7.80 

Kansas 

7. 9() 

9.03 

7. 60 

0.60 

4.82 

4.62 

5. 04 

3. 96 

4.16 

6.75 

Nebraska 

8,61 

9.15 

7.90 

6.80 

3.00 

3.90 

4.88 

5.10 

4. 03 

(V44 

South Dakota 

r. iin 

J 7.88 

7.8<j 1 

5.93 

1.93 

2.55 

4. 68. ' 

•5; 04 

6.41 

6.76 

North Dakota 

1 J U, fcO 

17.20 

8.56 1 

7.87 

8.45 1 

5.11 

8^75 

5. 44 

6.81 

7.50 

Montana - 



'I3r30 

19,25^ 

r2r8i 

18.75 

15.60 

11. 70 

18.18 

11.96 

Wyoming 




11.28 

11.66 

19.50 

15.67 

19.50 

6.00 

8.80 

9.16 

Coiorado^jjy-.s-*.,.^^ - - 

New Mexico 

'll. 17 
11.60 

11.40 

13.18 

8.92 

11.40 

8. 42 
17.96 

12.02 
11. as 

8. 49 
15.23 

5. 76 
8.80 

7 

15'. m 

7.20 

11.76 

7,31 

11.60 

Utah 

11.28 

11,10 

10.14 

12,47 

11.15 

9.95 

12.75 

12.10 

13.60 

11. 80 

'Washington - - 



10.80 

13.21 

11.35 

6.81 

7. 98 

9. 90 

5.01 

13. 65 

Oregon 

11.26 

io.37 

12.04 

11.61 

14.22 

14. 53 

13.33 

13.25 

11.10 

14.08 

Calixornia 

17.87 

21. 50 

16.67 

15.85 

11.00 

18.29 

19. 01 

17.61 

16, 13 

16. 20 

Oklahoma 










3,80 












General average 

10.48 

10.98 

9.09 

8.21 


0.61 

0.06 

6. 2(J 

7. JO 

tToo 


WHEAT. 


Maine 

New Hampshire 

Vermont 

Connecticut 

New York _ 

New Jersey 

Penuflylvania 

Delaware 

Maryland 

Virarinia 

North Carolina 

South Carolina 

Georgia 

Alabama 

Mississippi 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan.. 

Indiana---. 

Illinois 

Wisconsin 

Minnesota 

Iowa I 


Sir. 93 
18.98 
19.95 
17. 85 
10. 09 
lo. 91 
15.60 

12.80 

15.00 

9.00 

6.91 
6.05 

8.26 

8.80 

7.80 
10.41 

8.61 
9.02 

9.89 
11.43 

15.73 
17.11 
15.67 

15.30 

11.31 

13.73 
12.39 


:S17.03 
16.30 
16. 51 
34. 53 
13,77 

11.87 
11.83 
9.75 
9.77 

7.22 
6.33 
6.01 

6.12 

6.23 

6.12 

9.23 
6.56 
6.46 
8.03 

7.91 

9.25 
9.85 
9.41 

10.21 

7.13 

7.08 

6,90 


' 12,75 

14.28 

li.'og' 

10.15 

9.10 
8.82 

10.26 

7.06 

5.90 
0.17 
6.48 

7.23 
6.55 
6.09 
6.20 

5.21 

8.28 

6.11 
8.27 
7.52 

7.17 

6.87 

7.18 

1.90 
5.64 


$• 16.67 

16. 00 

15.21 

Tis 

9.3;j 

8.10 

r,ir> 

8.26 

5.33 

3.25 

4.87 

6.21 
0.17 
7.35 
8.15 

4.81 

1.13 

7.26 

6.25 

9.31 

8.23 
8.46 

8.39 
8.43 

6.62 

7.40 


§35. 74 
34, 67 

20.01 

ior 
8.80 
10. 79 
7.12 
10.88 
6.05 

4.07 

6.63 

5.08 

6.00 

4.88 
3.76 
5.55 
5.4) 

7.31 
6.65 
7.98 
7.i)2 

5.21 
5.83 

7.91 

10.12 

8.97 


$18,18 

§17.10 

§17.3(5 

$20.47 

21 . (K) 

37,60 

17.18 

36. 81 

23.79 

17.68 

20.25 

J8.70 


20 . m 

37.60 

37.39 

U.Ori 

39.26 

15.26 

14.80 

13.^32 

17,30 

33.70 

16. 88 

11,62 

17.9J1 

31,90 

8. 98 

35.66 

20.21 

9. 18 

8,70 

11.96 

17.86 

10.71 

9,59 

7.14 

11 . Ot 

9.31 

5.H) 

6 . (Hi 

7.53 

7.38 

5.19 

6.05 

10.27 

0.96 

6.41 

7.12 

9.68 

9.80 

6. 66 

6.80 

10. 10 

10.80 

6.76 

6.97 

1 0.90 

11,51 

6.01 

8.78 

1 11.015 

10, 06 

7.55 

5.68 


ii.SS 

6.50 

6,20 

10.61 

8.84 

OfSO 

8.03 

11.93 

9.80 


6.61 

13. 10 

9.55 

6 .® 

7.02 

14.87 

11. J5 

9.(H) 

10,75 

13.57 

13.81 

5.46 

7.20 

11.57 

9.85J 

6.37 

10,88 

7M 

0.60 

6.80- 

0.31 

10.50 

10,62 

9,40 

9.66 

10.01 

8.53 

7.37 

9.92 

9.75 

8.68 , 

7.15 
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Average value per acre of principal farm crops^ 1S00-1SD9 — Continued. 
WHEAT— Oontinned. 


States and Territories. 

1890. 

1891. 

isre. 

1893. 

1894. 

1.895. 

1.S96. 1 

1897. 

1898. 

1899. 

Missouri 

Sa.13 

!i5:l0.83 

S7.25 

S4.56 

§0.58 

§6.12 

§8.19 

S7. (35 

§5.78 

§6.14 

Knusns 

10. r/i 

11.31 

9.05 

3. 53 

4.58 

3.47 


11.47 

7.10 

5. 10 

Nebraslra,- 

8.21 

10.95 

6.25 

3.48 

3.43 

4. 80 

8.12 

10.00 

7.71 

5.05 

South Hakota 


jlO.94 

6.38 

3.74 

3.04 

4.56 

6. 94 

5.52 

6.20 

5.35 

North Dakota 


112.46 

1 6.34 

4.13 

5.07 

7.9.8 

7.55 

7.62 

7.34 

6.53 

Montana 

13.60 

16.80 

1 14.84 

12.90 

13,39 

17.45 

: 17.49 

22.10 

17.11 

15, m 

‘Wyoming 


16.40 

1 11.55 

12.15 

12. .35 

16.64 

15. 19 

17. 50 

16.35 

32. (iO 

ColoradcT 

14.99 

14.75 

11.08 

6.86 

11. tu 

13.16 

10. 67 

36.80 

14.73 

13. 51 

New Mexico - 

11. 59 

9.43 

11-04 

! 12.60 

15.84 

14.89 

13.86 

18.00 

34.76 

8.43 

Arizona 

10. 80 

10.88 

12.17 

! 11.J5S 

17.00 

10.35? 

18.40 

10. 32 

29. 16 

9.79 

Utah 

13.65 

13.13 

10. 73 

8.28 

11. Gti 

9. 8(5 

18.0*3 

14.28 

15.12 

10.07 

Nevada i 

11.61 

15.92 

14.40 

10.73 

15. 00 

10. 63 

20. 70 

21. 87 

27.55 

33.68 

Idaho 

12. sr 

16.80 

13.20 

11.58 

9.48 

8,37 

15.93 

15. 40 

15.81 

12.10 

Washington 

14. CHi 

13.12 

9.98 

9.74 

(5.47 

6.35 

13. a2 

15. 98 

13.07 

11. 58 

Oregon 

10.88 

16.72 

10.05 

9.(53 

7.61 

9.40 

12.24 

12.24 

12.71 

10. 18 

California 

9 12 

12.35 

8.84 

7.05 

6.44 

7.80 

12. 12 

8.30 

6. 55 

8.74 

Oklahoma 





5.76 

5.47 

8. 84 

14.44 

7. 75 

7.05 

General average 

9.28 

12.86 

8.35 

6.16 

6.48 

6.99 

8,97 

10. 80 

8.92 

7,17 


OATS. 


Maine 

§16.13 

§15. 57 

§14.49 

§10.34 

§14.74 

.§13. 63 

§12.40 

.§9.93 

13.30 

§12.24 

§13.30 

New Hampshire 

15.40 

16. 10 

14.96 

14.71 

15.24 

13.02 

13,3(J 

L2.54 

13.05 

■Vermont 

13. 10 

15.38 

15.26 

15.29 

16.78 

14.37 

12.5<i 

10.5(5 

13.30 

13.69 

Massachn setts 

14. 13 

15.51 

14.59 

14.41 

13.72 

12.34 

13.60 

10.56 

11.84 

12.54 

Rhode Island 

12.64 

15.74 

14.46 

12.13 

14.10 

13.(54 

9.30 

10.88 

9.99 

9.02 

Connecticut 

10, (50 

33.60 

11.38 

10. (K) 

11.09 

9,89 

8.99 

9.86 

10. 15 

10.36 

New York 

8.90 

11.97 

30.93 

7.20 

8.62 

a. 88 

8.58 

8.37 

8.53 

10.23 

New Jersey 

8.65 

11.20 

10. 54 

8.37 

10.79 

10.29 

9.53 

7.50 

6.08 

7.92 

Pennsylvania 

8.26 

10.06 

10.08 

9.38 

8.47 

8.56 

7.43 

7.61 

6.99 

9.57 

Delaware 

5.m 

7.92 

7.33 

9.65 

6.65 

5.54 

6.09 

5.06 

6.(«) 

5.00 

Maryland 

5.28 

7.22 

7 22 

7.43 

8.35 

7. 07 

6.53 

6.24 

6.65 

6.90 

Virginia 

4.41 

4.39 

4.37 

6.13 

4.44 

5.31 

4.81 

3. 48 

4.67 

4.62 

North Carolina 

4.69 

4.a5 

4.37 

6.20 

4.80 

5. 74 

4.20 

4.81 

6.29 

4.92 

South Carolina 

0.36 

6.47 

5.46 

6.25 

6.36 

7.45 

6.28 

0.98 

7.74 

5.64 

Georgia 

Florida 

5.82 

7.03 

5.56 

6.92 

6.83 

6.67 

4 93 

5.88 

7.97 

4.32 

6.53 

7.07 

5. 39 

6.49 

7.20 

6.63 

6.30 

4.77 

8.3:2 

4.50 

Alalmma - 

7.44 

7.68 

5.20 

7,24 

6.73 

6.26 

6.74 

5.59 

6.89 

4.30 

Mississippi 

7.02 

1 6.67 

A30 

7.28 

6.11 

6.13 

5.73 

6. 16 

7.77 

5.00 

Louisiana 

8.05 

1 6.40 

^ 6.10 

7.04 

10.48 

5.40 

3.40 

C.M 

0.88 

7.30 

Texas 

9.63 

11.52 

9.31 

10.54 

12.75 

5.38 

6.80 

6.75 

8.33 

7.50 

Arkansas 

7. 16 

6,93 

6.28 

7.53 

7.40 

8.13 

4.90 

5. 01 

6,61 

0.46 

Tennessee 

4.28 

3.88 

5.13 

5.70 

5.11 

6.08 

4.29 

2.80 

6.24 

4.48 

West Virginia 

4.77 

6.92 

7.18 

8.93 

7.21 

7.49 

6.73 

6.00 

5.85 

8.05 

Kentucky 

3.82 

6.84 

6.77 ) 

7.55 

7.66 

6.81 

6.(i4 

4.86 

6.05 

5.76 

Ohio 

7.56 1 

10,323 

9.20 

8,58 

9.(J9 

6.97 

5.37 

6.40 

7.42 

9.00 

Michigan 

11. 70 

10.40 1 

10.05 

8.33 

8.87 

5.60 

6,70 

5.98 

8.86 

9.53 

Indiana 

7.17 

7.53 ! 

9.01 

7.70 

9.09 

4.58 

4.64 

6.74 

6.73 

7.36 

Illinois - 

8.61 

10.14 ! 

8.15 

7.34 

10.47 

4.15 

4.20 

5,76 

6.67 


Wisconsin - 

10,40 

9.32 1 

8.76 

7;45 

9.87 

6.08 

5.95 

6,46 

8.66 

8.28 

Minnesota 

9,47 i 

9. m 

7.64 

6.45 

8.43 

5. 59 

4.95 

4.94 

7,62 

7.04 

Iowa 

9. 80 

9.54 

6.60 

6.70 

7.17 

0.47 

3.30 

4.80 

8.16 

0.27 

Missouri 

6.79 

6. 90 

6.00 

5,85 

6, 76 

4.99 

3. 06 

4.18 

3.91 

6.00 

Kansas 

9.12 

8.10 

7.41 

6.00 

5.65 

3.04 

2.08 

4.33 

3.96 

6.:88 

Nebraska 

8.31 

8.16 

6.14 

3.30 

4.54 

as? 

2.09 

4.65 

6.42 

6.60 

South Dakota 

1 6.72 

i 8.08 

6.05 

5.37 

2.65 

4.J?5 

3.58 

3.96 

5.63 

5.98 

Noz*th Dakota 

\ 8.71 

7,43 

6,13 

7.51 

5.14 

3.96 

5.98 

7.98 

8.10 

Montana 

Wvomine 

18.29 

18.48 

11.53 

10.87 

13.58 

9.60 

12.43 

14.59 

15.75 

15.99 

14.67 

16.96 

13.86 

12.26 

14,31 

13.48 

14.83 

13.00 

coiomdo.ff:: 

32.40 

12.39 

9.76 

9.88 

6.21 

9.60 

8.40 

10.88 

14,68 

11.34 

New Mexico 

13.68 

13.10 

11.37 

14.89 

17.50 

17.96 

10.80 

14,56 

15.91 

10.56 

Utah 

15.13 

13.65 

10.60 

9.21 

11.22 

10,14 

14.82 

11.55 

15,09 

13.60 

Idaho 

17.40 

17. 50 

10.73 

13.57 

12.32 

10.21 

13.60 

11.62 

15.70 

12.93 

Washington 

15.74 

15.58 

12.07 

13.90 

11.33 

11.28 

14.40 

16.80 

16.76 

14.06 

Oregon 

Caliromia 

15.00 

12.92 

9.81 

10.65 

7.48 

7.78 

6,93 

11.20 

10.80 

12,30 

15.40 

17.10 

11.73 

9.69 

15.66 

10.96 

13.64 

8.83 

10,50 

14,57 

General average 

8.40 

9.08 

7.73 

6.88 

7.95 

5.87 

4.81 

6.75 

7.23 

7.52 
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BARLEY. 


States arifi Territories. 

1890. 

LSOl. 

3893. 

1893. 

3894. 

1895. 

1S96. 

1897. 

im. 

1809. 

Maino 

2i) 

r^l9.08 

.va5.10 

5117.49 

$17.33 

$10. 85 

$13. 16 

813.75 

815. 12 

$17.11 

Wew Hampshire 

Ki.JiO 

19.40 

17. 

17.71 

15. 37 

14.34 

15. 53 

13. 50 

13. (i3 

! 16.25 


in/ih 

19. 00 

17. 10 

16.50 

36.74 

15. m 

13. 53 

13, n 

14. 10 

16. 12 

Massachusetts 

10. 94 

30. OJ? 

10.87 

33. 77 

13.67 

14. (>3 

17. 40 

.‘22. 77 

16, IT 

20. 40 

Rhode Island 

h). 40 

31.84 

i 17.63 

31.93 

31.60 

37. m 

17. 40 

15. 12 

17. 08 

20.30 

New Y^ork 

i;3.03 

15. 35 

16.65 

13. IS 

9.80 

18 55 

9. on 

,10. 50 

12. 10 

12.00 

Pennsylvania 

14. 70 

14.40 

1.3.37 

9. 50 

7.97 

8.28 

6.88 

9.55 

8.54 

10.;^ 

Texas I 

9.73 

11.86 

10. 73 

8. 9i) 

8.41 

11. 66 

6.00 

10. 75 

10. (.X) 

11.88 

Tennessee ' 

IJl. 01 

0. 80 

13.87 

8.31 

7.73 

11.55 

6.30 

10.62 

10. 08 

7.04 

Kentucky 

13.43 

13,33 

8.47 

8.67 

13.49 

13.65 

5. 92 

8. OfJ 

6.40 

9.03 

Ohio ” 

iat)5 

15.43 

13.39 

10. (i7 

13.08 

11. 56 

7.68 

11.69 

12. 63 

1,2.60 

Michigan 

14.05 

14. TO 

14.04 

8.01 

10.30 

7.78 

9. 37 

8. 00 

ll.lKl 

31.52 

Indiana 

10. 7.3 

13.87 

14.56 

8.95 

9.33 

6.00 

6. 70 

8. 36 

10.30 

11.26 

lUinoSs 

13. IS 

14.30 

8.77 

9.;38 

11.38 

9.00 

7.35 

9. .50 

10. 65 

13.63 

Wisconsin 

hi. 17 

14.57 

32. 75 

io.;i3 

13.87 

9.96 

7.40 

B. 96 

11.64 

12. (M) 

Minnesota 

1 13.07 

11.74 

13.31 

7.96 

9.63 

8.64 

5.44 

6.12 

9.37 

7.75 

Ti'V’VVH 

! 11.7.5 

11.47 

8.44 

7.46 

6.51 

0.‘44 

5. 53 

5.76 

8.84 

8.06 

Missouri 

1 11.40 

14.71 

13 32 

8.00 

7.34 

7.34 

4.3,8 

7.60 

7.20 

7.56 

Kansas 

: 10.3(5 I 10.00 

8!75 

3.81 

4.31 

3.31 

1 1.01 

! 4.38 

7.56 

4.59 

Nebraska 

! 9.80 

10. 00 

7.:i3 

3 73 

2.45 

6.83 

3.78 

I 5.28 

C. 78 

7.80 

South Dakota 


fll.08 

8. 16 

5. OB 

4.72 

3.71 

5.42 

4.40 

6.21 

<>. 67 

North Dakota 


\!3.00 

8.03 

4.71 

7.34 

6.08 

3. 38 

0.07 

7.66 i 

7.92 

Montana 

^7.76 

19. .50 

31.45 

1.5. 05 

9.00 

14. 75 

13. 75 

19.00 

20. 52 

17.85 

Colorado 

18.03 

14.84 

13.96 

14. 15 

16. (J4 

18.78 

9.20 i 

14. 28 

14.03 

15. 10 

New Mexico 

13. 9B 

3.5.40 

12.74 

13.53 

18.90 

19.04 

13.35 

17. 88 

18. 59 

19.53 

Utah 

17.40 

16.03 

10.56 

16. 93 

15.18 

11,70 

11.38 

13. 95 

17.39 

17.16 

Idaho 

15.75 

19.72 

8.58 

15.90 

15.;12 

10.29 

3.37 

14.70 

16. 80 

16. 10 

Washington 

17.00 

18.90 

ii.;i9 

15.64 

30.78 

14.17 

10.40 

39. 35 

17.91 

15.40 

Oregon 

. 17.50 

11.. 52 

30.73 

10. -14 

33.74 

8.84 

9. 81 

14. m 

14..‘iti 

14.00 

Calii’ornia - 

10. 73 

14. 40 

11.28 

9. 45 

6. 84 

8.12 

30.37 

12. 42 

6.82 

13.00 

General average 

, 10.44 

13.50 

, 11.18 

f 

1 8.93 

8.56 

8.88 

7.62 

9.25 

8,93 

10.28 


RYE. 


. 

BIO 03 

Bin 5*^ 

£•11 5.J 

0|J 

B13 33' 

3‘3 

06 

] O f 

Bl'i k’ 

Bl*’’ 60 

New Hampshire 

‘'lib 59 


"ii!62 

11.78 

'’'i3.'46 

32, 16 

' 1411 

'Hi. 12 

13. 12 

l2!i5 

Vermont 

10.32 

14.49 

10.44 

10.22 

9. 56 

9. 12 

1.2.09 

9. 60 

U.OS 

JO. 54 

Mas-sachiisetts 

10.94 

14.69 

30.94 

12. 15 

14.0*2 

13.33 

15.40 

31.5)0 

10.52 

12. 64 

Connecticut 

9.76 

13. 44. 

10.44 

10.49 

8.39 

10.65 

8.78 

11.21 

10 80 

n.5‘2 

Now York 

8.08 

13.^20 

8.26 

9.39 

8.32 

8. <>9 

0,29 

8. 88 

8. 7T> 

8. 96 

New Jersey 

S.48 

11.73 

8.37 

9.38 

8. 14 

6.04 

6.49 

8. 50 

7 . 76 

8.25 

Penusyivnnia 

8. 54 

11.84 

7.81 

8.38 

7.78 

7.55 

7.52 

8,17 

7. 57 

7.65 

Maryland 

7.2T 

19,74 

7.03 

6.68 

6.35 

6.;32 

4.42 

7.82 

7, 83 

7. ‘,)8 

Virginia 

4.42 

6.72 

5.54 

5.21 

4.75 

5.7,2 

4. BO 

5.50 

5 15 

4. 77 

North Carolina 

4. 62 

5. 95 

5.52 

5.39 

6.30 

4.03 

5.;j2 

a.riS 

5. 82 


South Carolina 

4. 59 

6.42 

5.88 

5.94 

4.51 

10.70 

4.18 

5, 68 

8. 67 

r>. 45 

Georgia 

4.41 

8.74 

6. 0) 

6.91 

(VH 

6.12 

7.17 

6.81 

7, 84 

0.72 

Alabama 

6.48 

8. 40 

6. 5(.( 

11.27 

12.64 

8. 57 

7,0t 

11. a-} 

11.65 

8. 32 

Texas 

4. 40 

8.96 

7.84 


8.48 

4. 13 

4.69 

H, (H 

8. 52 

8.20 

Arkansas 

4. 09 

8.18 

6.72 

4.Jrs 

6.84 

7.20 

4.46 

7.00 

9. 46 

7. n 

8. 14 

Teime.ssee 

4.73 

7.40 

5. 65 

5. <50 

4.48 

5. 40 

5. 80 

5. 56 

0. 03 

West Virginia 

6. m 

7. 96 

6.37 

5.;£J 

4.56 

9.82 

5.9^1 

5. 87 

5 82 

0 :jo 

Kctntaeky 

6. 6.5 

A 55 

7.01 

7.66 

7.20 

7. 39 


0.8!) 

7.15 

7. fH) 

Ohio 

7. 37 

13. IS 

7.06 

7. 14 

8.J.V, 

6.66 

3.74 

7.92 

7,83 

8.80 

Michigan 

S.04 

11.70 

7.2t:; 

.5.63 

c.or 

5.44 

2. 94 

6.:i0 

0. 58 

7. 28 

Indiana 

8. 

13.42 

6.50 

6,4.8 1 

8.11 

5. 12 

3..S2 

5.46 

6. 67 

0. 24 

Illinois 

7,49 

13.48 

6. 15 

5. 70 

8.(H) i 

<*f.08 

5.20 

6.82 

6. .51 

7, 05 

Wisconsin 

! 7.U0 , 

11.39 

6.58 

6 24 

6.88 

5 64 

4.S2 

0 (V) 

1 (;.58 

7.20 

Minnesota 

7.42 

11.70 

7.52 

6.^27 

7,53 

5.91 

4. 6)8 

6 30 

i 7.79 

7. m 

Iowa 

6.85 

11.30 

6.47 

5.99 

7.77 

6. m 

5. 1)8 

5. 76 

7.60 

6 16 

7.2»0 
6 50 

Missouri - 

7.;)7 

i 9.86 

6.25 

.5.16 

2.66 

7.24 

2.67 

4 Trt 

5. 73 
2. 45 

5 28 

o.m) 

Kanat.s 

7. 15 

9.15 

6.00 

2.' 24 

5. 77 

' 4 ! 62 

Nebra.ska 

6,86 

9.42 

5. 65 

1 3 54 

2,03 

2.79 

3. 72 

5. 14 

6. .39 

0. 08 

kSonth Dfikota > 

\ ii.m 

f 9.18 

Ui.;?s 

462 

3.92 

2.07 

2.10 

3. 13 

5. 78 

5. (vi 

5. 55 

North Dakota : 

5. 19 

3.94 

5.r>5 

5. 75 

2.64 

5. 

5 40 

5. .55 

Colorado 

Utah 

^ 9.43 
8.51 

12.77 

10.75 

7.59 

7.26 

10. 50 
5. 59 

lO.JlO 
10. 8:3 

6. ‘Hi 
6. 93 

14. 57 

8 IH) 

7. HO 
7.20 

9.00 

8,97 

0.72 

8.16 

Washington,. 

i). ai 

11.73 

9.35 

10. 42 

8.06 

20. 03 

7. .50 

12. 09 

10.44 

9. ex.) 

Oregon 

9. i.2 

11.94 

7.20 

7.66 

8.04 

6. 95 

7. (52 

8.85 

10. 37 

7. 70 

California 

9.80 

14.85 

7.70 

.10.51) 

7.92 

6. 73 

8. 70 

7. u:i 

6.3<,) 

11.70 

General average 

7.58 

11.30 

6.98 

6.68 

6.89 

6.:i3 

5. 44 

7.18 

7.23 

"*Tii 
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Average ixdiie per acre of principal farm crops, 18 D 0 - 1 S 91 ) — Contiiined. 
BUCKWHEAT. 


States and TeiTitories. 

1800. 

1S91. 

isori. 

1S03. 

1894. 

18f>3. 

1696. 

1807. 

1898. 

1?;99. 

Maine 

$11.00 

$13.43 

310.83 

$13. 66 

$31.92 

$17. 76 

$16.07 

$15.40 

$10.^44 

08 

Kew Hampsiiiro 

11.30 

14.40 

13.35 

8.58 

12.20 

14.05 

17. 30 

14.85 

9.40 

10. 00 

Terniont 

11. 00 

13.37 

9.60 

15. 4S 

13. 77 

13.77 

12. .56 

11.04 

9. 84 

11.96 

Massauliiisetts 

11.38 

11.55 

8.97 

30.63 

112.85 

8.85 

9, 70 

;I3.54 

I2.;i0 

14.00 

Connecticut 

8.83 

13.33 

9.<]0 

11.J38 

10. 99 

8.63 

7.24 

9.69 

li'f. u 

11.97 

Now York 

8. 00 

9.80 

7.35 

S.64 

8.37 

9.43 

6. m 

S. 80 

7. 56 

7Sh 

New Jersey 

8.40 

9.51 

7.13 

9.50 

9.38 

9.35 

8, 07 

7.84 

11.3.4 

11.76 

Pennsyivania 

7.43 

7.75 

7.69 

8.33 

9.54 

8. 76 

6. 57 

S.83 

7. 57 

10.80 

Delaware 

8.41 

11.47 

8.46 

11.00 

10. 00 

5.0<1 

6. ()C» 

6. .84 

6. 00 

8 83 

Maryland 

7.08 

S. 75 

8. 13 

6,84 

11.20 

6.10 

11. 13 

9. 6f) 

6. 47 

7.28 

Virjjinia 

6.18 

8. IS 

5.041 

7. SI 

7. 94 

5.45 

S.46 

7. 00 

7. 70 

7. TsC 

North Carolina 

6. m 

6.44 

3.96 

5. 63 

8.79 

5.38 

13. 00 

' 5. ;>9 


.8.33 

Tennessee 

5. 77 

i 8. 86 

4.ei5 1 

1 6. 80 

7.30 

5. 40 

14. 

10. 26 

uv 

0. 81 

West Virginia 

8.16 

i 8. 10 

j 

7.83 

14.01 

10.73 

0. 75 

9. 3i 

i io!o5 

9.53 

Ohio 

7.80 

10 08 

7 ‘13 

7.30 

9 83 

8 03 

8 ns 

9. 00 

i 10 30 

.9.29. 

Michigan 

iu'sy 

7. 10 

1 6. 37 

7 . S7 

6.f50 

7!40 

o! 81 

6. 46 

1 n! 96 

6. 1/5 

Indiana 

i 9.75 

8.33 

6.67 

3. 86 

8.29 

8. ;>9 

13.24 

6. SC 

i 9.38 

9. 44 

Illinois 

1 8. 00 

8.06 

6.78 

6.61 

9. 01 

5.65 

6. 21 

7.41 

1 7. 2S 

i^. 70 

■Wisconsin 

1 7. 58 

W. 

6.08 

9.01 

4.76 

S.2S 

5.13 

1 6. 84 

\ o.ai 

9.45 

Minnesota 

1 6. tiO 

7. ISO 

6.31 

8.06 

5.43 

7.80 

4.3.1 

7. 65 

! 7.;.55 

8.84 

Iowa 

i 8. 05 

8. K) 

6.43 

6.05 

j 10. .‘20 

6. 75 

7. 45 

8. Oil 

I 7. m 

9.23 

Missouri 

i 8.58 

9. 37 

7.35 

7.37 

! 5.53 

5.93 

j 15.36 

9. ($1 

\ 0.48 

8.54 

Nebraska 

i 8.40 

i 6. i)6 

4.10 

7.64 

1 3.53 

4. 3l> 

1 10.65 

7. U 

' 7.81 

9.93 

Oregon 

11.30 

i i3.;i9 

j 8.40 

10.00 

1 20.90 

7. 75 

! 14.38 

9. im 

8. 13 

13.58 

General average 

8. 45 

! 

I 8.56 

7.31 

8. 67 

1 8.93 

9.09 

i 7.33 

1 8.150 


9.23 


POTATOES. 


Maine 

$67. 4)’> 

$51. 25 

$03.14 

mM 

$64.08 

:<55.42 

$02.70 

:s52.53 

$59. 80 

S5S..3S 

New Hampshire 

(54. 55 

49. 50 

68. W) 

74.97 

5il4U 

43. 88 

50. 76 

4/5.90 

44. 10 

58.43 

■\^ermont 

59.85 

45. m> 

SC. 73 

r>3.28 

54.56 

40. 04 

37. 12 

49. fXl 

44. 10 

•17,53 

Massachnsetts 

73.68 

64.80 

68.89 

90.44 

68.25 

m.u 

61.56 

55. 80 

61. 11 

7C.::?8 

Ehode Island 

76.50 

73.00 

i5(). 7a 

85.32 

95.76 

i'ja-. 10 

m. 70 

106. 70 

78. 73 

71.00 

Connecticut 

68.00 

50, m 

63.32 

65.25 

53. 73 

*53.48 

48. 76 

48.60 

55. 00 

59.80 

New York 

‘IS. a:. 

33. 19 

40.95 

38.50 

36.1)6 

28.06 

:27..5f> 

41.54 

39, (Ki 

jr».r::o 

Now Jersey 

t«. ;33 

48, 03 

tirt. iifi 

54.75 

:j7.:2o 

31,06 

33.84 

53. {i4. 

45. 75 

.k3.fX1 

Pennsylvania 

r>%m 

,‘^J. 13 

43, .‘30 

45.60 

36.48 

31.08 

-4:1 

41.58 

31.53 

53 

Delaware 

53. m 

»i..30 

26. -h) 

:}2.5C) 

25.00 

23. 04 

?3r.:$o 

:ii). (.if) 

jiasi 

30.53 

MarylftiKl ...J 

49.70 

<57, 44 

40.80 


ar.m 

2V). 10 

27.0) 

iVl.b'S 

39. 74 

:33.{i-t 

Virginia 

45. m 

35.72 

34.80 

47.88 

38.04 

27.74 

31.02 

42. jO 

37. 40 

ac. SJii 

North Cfirolina 

47. 45 

51.00 

*13. *55 

58,20 

37.20 

43. 45 

33.07 

42, 24 

•41.54 

.*17. 62 

South Carolina 

56. 70 

56.58 

59. 50 

6*3.01 

45.43 

(i5. 70 

31..:33 

68.35 

65. 00 

■ 58.24 

Georgia 

68. 40 

59.30 

56. tK) 

68.08 

4‘3. 13 

41.18 

41.25 

53.00 

40. 50 

;j*sj8 



66J50 

48. 75 

lfn.79 

67 m 

SiR (H) 

03 00 

iK) OO 

7i} 


Alabama 

^131 

53. tJi 

49. 40 

73.04 

37. 84 

56. 70 

48. (X) 

51.70 

01. 4a 

48.73 

Mississippi 

59. 78 

48.60 

.50. 

68.04 

5il.04 

:57. 13 

4.3.40 

•48.38 

5*1. 

62. 22 

Louisiana 

57. m 

59.86 

50.05 

55.61 

37. *35 

61. 08 

41.80 

54.40 

;>S. .50 



frf). J'h 

65. r*5 

51. 85 

5-1- 59 

79. 30 

69, 43 

40, 56 

57. (X) 

t57. 08 

58 34 

Arkansas 

53.80 

48.01 

47.60 

56.^43 

43.46 

35. 70 

31. 2^' 

•U},?JI 

49. 70 

44. 73 

Tennessee 

53.70 

JiS.SO 

33.16 

3:1.32 

26. 15 

25.60 

34. mi 

2!). 20 

254 04 


West Virginia 

47.56 

:56.96 

iU.m 

47.20 

39.64 

28.98 

;i8.83 

;x‘>.40 

;w, *18 

Ji7. U 

Kentucky 

27.72 

;i5.10 

:x). 16 

38.08 

m. 24 


28.05 

31.49 

:fl). -H 

ai.ll 

Ohio ; 

39.10 

:ii,w 

38.40 

38.86 

33.76 

20. 16 

33. 1,4 

26. 01 

ar». oi 

20. « 

MiL‘higaii ■ 

37. 13 

'^>1 III 

33. 

QJ. J1 

AM 

33.75 

2ii.66 

*>T lat 

16. 16 
•ilA liA 

16.73 

:«). 96 
]0 

^ .31.33 

‘Ki 11 

1 21.12 

Indiana .. — , — . — — ...i 
Xlliuois ....... ...... 


*Cfv. 4i 

4U. »J»S 

41 tXl 

*>< . M 
*>> 

LA> 1 
00 ' 

US 1() 

if 3 . 

I 

♦x:jj . 

j y.yJ, i,l 

[ *>ii , v,\,^ 

Wiscoiisru 

57.80 

♦.A>- 

35.48 

;j5*.io 

?;t!73 

h] 85 

18! 19 

I 

U. 83 i 

37 ! b 

5;? 1 

1 mss 

Minnesota 


34.00 

;3?5.60 


1 19.89 

22.13 

17.64 

33.86 

:a.35 

i 24. (X) 

Iowa 


31.78 

^18. 35 

;3!r. 70 

29.67 

?X). 14 

20.68 

38. M) 

.34. tX> 

I sn.iHi 


31 30 

33 50 

Sil 27 

44 46 

:15.8S 

27 25 

24 IS 

rki. 46 

39 . 04 

1 Ml'!*, 

Kansas 

3?. 44 

30.80 


i 34.76 

27. S8 

:S0.24 

18. 63 

rxi. 40 

a"). 70 

1 43 ! 75 

Nebraska 

; 26. ra 

:3r.l6 

36.00 

34.76 

16.04 

SO. 10 

32.5J1 

:il.74 

34.05 

1 is:, 1.50 

South Dakota 

lyfi 

025.48 

35.30 

31.86 

17.03 

17. It? j 

19.20 

30.08 

m 16 

2,1.06 

North Dakota 

j J cU. c«/ 

121. 

! iXl.OO 

33,81 

<i8. 64- 

21.76 ! 

21.43 

33.07 

rio. mi 

2*7, 81 

Montana .. ... 

■^58.40 

49.30 

i 60.00 

05.23 

r^. r28 

)i5,44 ! 

54. 40 

(tMO 

57. 21> 

74. 70 

■Wyoming 1 

58. W 

43. CO 

70.00 

87. 10 i 

m.m 

Sti.OO 

73.81 

82. 50 

78. m) 

76.35 

Colorado 

54. 75 

ij3.r2G 

m).39 

.50. 76 

46 75 

S>1.;66 

4i.:?6 

5)4.33 

41. *58 

46. liO 

New Mexico : 

76.90 

53.55 

^28.00 

46,90 

60,00 

m. ‘10 

•IS.lHi 

70.30 

45.34 

Zl 32 

TTtjib 

63 75 

' 36. 25 

42.48 

29 04 

40.50 

58.48 

49 60 

44. -9) 

41.85 

66 00 

Nevada 

mi. 50 

49.1X1 

58, fX) 

via] SO 

56.35 

.57, flO 

73. 20 

98. 55 

1:39. mi 

91, i'i) 

Idaho.... 

mj. 75 

46.00 

52.92 

85.t58 

94.:i4 

42.00 

48. 

44.80 

04.80 

75.64 

Washington 

tlil.Ol"! 

47.50 

oii.oo 

46.80 

35,00 

41.73 

50.00 

45.:iCi 

^.14 

72. (K) 

Oregon 

65.00 

44. (X> 

39.30 

59.69 

40.33 

24. 116 

33. 93 

64. 00 

-fiUS 

rxi.iJT) 

California 

64.60 

51.31 

44.35 

48.00 

35.48 

:Xi. <K) 

43. 40 

51.45 

.52.35 

74.97 

General average 

42.ii3 

33.53 

40.65 

41,71 

33.43 

26.73 

26. 08 

aT^r 

ai. if 
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HAY. 


states and Territoriwa. 

18<)0. 

1801. 

1892. 

1803. 

1804. 

1805. 

1896. 

1897. 

3898. 

1899. 

Maine 

80,25 

$8.84 

$11.52 

$11.16 

$9.12 

9.07 

$9.87 

$10. 25 

$10. 73 

$9. 12 

$9. 09 

Now Hainpsiih’o 

l0.24. 

10. 12 

11.88 

16.54 

11.88 

' i:i. ;i8 

13.23 

11.. 56 

,10. 46 

Vermont 

0. 40 

14. 40 

0.50 

11.80 

11.93 

13. 11 

12.8.5 

12.03 

9.21 

JO. ,55 

MasHaeliusetts 

13.50 

17.60 

18.26 

19.93 

19. .53 

19.42 

‘20. 99 

19.46 

17,18 

17.62 

Itliode Island. : 

15. C8 

13.81 

15.66 

16.27 

12.25 

1.5. 70 

18. 26 

16.67 

14.^53 

1.5.35 

Couneeticiit 

16. 20 

14. 17 

16.50 

17.32 

13. 54 

13, G8 

15. 74 

15. 60 

14, 61 

,13,63 

New York 

9.09 

12.10 

12.10 

14.05 

11.30 

10, 00 

9. 7.5 

11.34 

8. 0.5 

10.87 

New Jersey 

13.30 

15. 12 

15.25 

17.26 

16.34 

1,5.29 

16. 50 

1,8.81 

i3.6;j 

12. 74 

Pemiaylvania 

9.33 

11.50 

13.53 

14.83 

13.35 

12.42 

T2.88 

12. 81 

11.46 

13.80 

Delaware 

12.00 

13.20 

12.33 

12.75 

19.50 

14. 96 

14. .30 

13. .50 

11. 66 

,12. 12 

Maryland 

12.30 

12.40 

11.52 

14.82 

11.46 

14.44 

10. ,31 

14. 17 

11,16 

1,3.73 

Virginia 

13.50 

12.43 

10.9J3 

14.5Ji 

8. .56 

12.92 

11.03 

11.07 

11.22 

11.27 

North Oiroliiia 

10.03 

12. 10 

12. 66 

18. 89 

15.85 

16,53 

13.55 

12. 19 

15.81 

15. 15 


17.81 

14.01 

13.56 

15.18 

16. 45 

7. 62 

16. 06 

11.. 50 

liS. 20 

12. .56 


19. 24 

15. 79 

15.93 

15. 92 

14. .36 

17.44 

15. 25 

17. 55 

20. 56 

19.07 

Florida 

19. 84 

17.70 

16.38 

39.50 

19.99 

20,24 

18.20 

14.2.5 

2J1..56 

;j2.4i 

.A.lahama 

i 16.87 

16.00 

14.04 

17.08 

25.40 

15.93 

13.72 

13.86 

17. .57 

18.92 

Mississippi 

14.82 

14. 59 

13.38 

15.86 

17.79 

18.91 

12.77 

14.06 

15.96 

13.32 

Lotiife-iana 

13.20 

15. a5 

13.72 

14.58 

28.85 

19.47 

16.63 

16. 62 

19.74 

18. 92 

Texas 

i 9.50 

11.46 

8.00 

9.98 

10.13 

9.52 

7.20 

10.15 

i 8.77 

i 10.15 

Arkansas 

, 11.33 

13.74 

10.05 

10.96 

11.66 

lhl2 

8. 90 

13.25 

10.39 

1 32.80 

Tennessee 

1 11.50 

1 13.56 

11.44 

14.96 

18.30 

1.5.05 

13. .54 

1,5.59 

; 14,25 

1 14.74 

West Virginia 

1 9.V7 

10.82 

10.50 

14-02 

10,87 

9.04 

11.94 

11,95 

12.04 

12.19 

Kentucky 

11.25 1 

11.08 

10.92 

13.51 

13. 19 

14. 77 

11.35 

11.70 

13.19 

13.41J 

Ohio 

9.75 

9.84 

10.55 

13.37 

10.74 

7.40 1 

9.99 

9.00 

7.i«) 

11.63 

Michigan 

10.00 

12.65 

10.08 

13.37 

10.85 

7.69 I 

9.84 

11.55 

9.72 

10.37 

Indiana 

10.40 

9.24 

9.36 

12.46 

9.63 

7.84 

9.83 

8.44 

8.12 

10. 45 

Illinois 

9.88 

9.65 

9.41 

10.72 

9. .50 

6.77 

8.82 

7.93 

9.20 

10.00 

Wisconsin 

8.31 

10.98 

O.IB 

10.94 

10.42 

8.47 

8.25 

8.44 

8.62 

30.07 

Minnesota 

6.75 

6.61 

5.75 

7.40 

5.41 

6.6ti 

0.41 

7. 06 

0.66 

7.40 

Iowa 

8.10 

6.60 

6.66 

9.73 

6.39 

6.97 

6.94 

6.37 

7.69 

T.IO 

Missouri 

8.6^1 

7.13 

7.76 

8.73 

6.66 

7.96 

6.94 

7.07 

9.28 

8.56 

Kaustis 

4.U 

4.71 

4.84 

6.14 

4.04 

4.04 

8.83 

4.42 

4.74 

5.49 

Nebraska. 

4.25 

3.80 

5.12 

6.09 

4.20 

8.62 

4.05 

4.80 

5.28 

6. 14 

South Dakota 

} 3.87 

f 5.08 

4.25 

6.21 

4.02 

2.60 

3.99 

n, 69 

4. 14 

4. 43 

North Dakota 

\ 4.60 
9.77 

5.33 

4.80 

4.G1 

4.94 

5.59 

5.20 

4.87 

5.21 

IMontana. 

Wyoming - — 

Colorado 

12 . eo 

9.85 

0.94 

8.60 

10.72 

9. 47 

11.63 

9. S6 

30.93 

9.29 

8.37 

7.36 

10.80 

16.10 

7.02 

11.07 

90 

11.40 

9. 70 

12,33 

15.04 

13.00 

8.31 

17.32 

14.21 

33.68 

12.38 

11.88 

15.43 

New Mexico 

10. 17 

10.45 

13.50 

17.CS8 

.21.62 

20.88 

17.30 

24. ,50 

.27. ,56 

18.02 

Arizona - 

0.00 

9,90 

13.65 

14.44 

21.84 

16.65 

28. a) 

15. OO 

42.60 

27.22 

Utah 

11.04 

7.70 

8.83 

8.80 

14.01 

13.49 

1.3.60 

14.01 

14.62 

17. 75 

Nevada- 

11. 70 

6.00 

12.25 

26.60 

29.29 

20.32 

12.29 

J 2 .no 

18.20 

14.. 31 

Idaho 

13.20 

8.00 

11.10 

13.48 

10.98 

10.06 

3.2.25 

12.08 

18. ,37 

15.75 

Washington 

16.80 

15.2f2 

12.60 

14. 49 

1.5. 13 

12. 49 

33.83 

20.25 

13.30 

17.98 

Oregon 

Oalitornia 

16.00 

10.40 

12.93 

15,23 

13.72 

10.89 

13.07 

14. 73 

13. 78 

13.49 

14.70 

15.40 

13. 14 

13.30 

18.34 

11.72 

10.48 

14.40 

.22.80 

13. 04 

G-eneral average 

9,34 

9.68 

9,64 

13.51 

9.70 

8.89 
1 

8.97 

j 9.46 

9.30~ 

9.97 


COTTON. 


States and Territories, 

IlSOCMll. 

( 

1 

h 

1892-Jt3, 

1893-94. 

1894-95. 

189.5-{Ki. 

1896-97. 

1897-98. 

J898JJ0. 

Virginia - 

i 




$5. 94 
JO. (K) 
10. 44 
9. 10 
6. <}7 
8. 97 

11. or 

15.41 

12. ,58 
11.17 
7. 63 

$7.31 
16.52 
17.20 
14. 25 

8.28 

11.47 

16.69 

18.42 

13.40 

17.98 

aie 
10.13 
.‘22.14 
13. ,‘22 

$8.07 
14.45 
315.07 j 
12.71 
7.02 
10.6,5 
14. 47 
15.40 
11.00 
: 12.71 
8.62 
9.96 
1.5.92 
21.16 

$7. ,39 
14.66 

13.8.5 1 
10.82 

8.67 
11.81 
1.5. H9 
18.517 

12. 05 
16.85 

' 7.98 

9.33 
15.55 
19.94 

$7,31 
12.93 
11.06 
10.22 
9. 84 
10. ,31 
11.60 

I, 5. 11 
13.82 
13.40 

9.77 

II. 60 
.14.40 

n. 96 

North Carolina 

1 ■ 



$12. 20 
12.24 
11.97 
12,17 
12.24 
12,92 
17. .50 
16.59 
12-36 
11.13 

South Carolina 

L 



Georgia : 




Florida 



1 

Alabama--..- 




■■ Mississippi - 




( Louisiana 




Texas - 




Arkanjiias - 




Tennessee 




Missouri 





Oklahoma 






Indian Territory 




I 


General average 









13.41 

10.94 

14.53 

12.54 


12.23 

— ' — " — I*- — 



I 



FARM PRICES OP PRINCIPAL CROPS. 793 


Prices of principal ayricultural products on the farm, December 1, ISOO-ISOO. 
[Prom, Division of Statistics.] 

CORF (PER BUSHEL). 


States and Teri’itoi'ies. 

1890. 

1801. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Gents. 

Cents. 

Cents. 

Cents. 

Maine 

74 

80 

67 

62 

72 

54 

47 

47 

48 

50 

Few Hatnpsliire 

72 

TL 

65 

57 

76 

51 

45 

45 

46 

49 

Vermont 

7S 

76 

64 

61 

69 

48 

38 

43 

44 

47 

Massachusetts 

70 

78 

63 

63 

61 

53 

46 

47 

49 

51 

Rhode Island 

72 

79 

63 

69 

75 

56 

49 

54 

64l 

. 53 

Connecticut 

70 

76 

63 

(54 

68 

51 

43 

49 

53 

6{) 

Few York 


CG 

60 

55 

61 

45 

38 

40 

43 

43 

Few Jersey 

02 

65 

58 

53 

54 

42 

36 

38 

40 

40 

Pennsylvania 

CO 

57 

57 

49 

55 

39 

33 

34 

40 

41 

Delaware 

GO 

55 

44 

40 

45 

34 

25 

30 

31 

34 

Maryland 

50 



44 

50 

37 

33 

30 

35 

36 

Virginia 

55 

50 

58 

46 

47 

37 

33 

38 

35 


Forth Carolina 

55 

58 

54 

50 

47 

38 

37 

43 

43 

47 

South Carolina 

70 

70 

57 

60 

65 

46 

46 

49 

46 

50 

Georpjia 

CO 

CO 

56 

56 

, 58 

41 

43 

48 

48 

50 

Florida 

75 

80 


68 

7] 

47 

53 

i>i> 

50 

53 

Alabama ^ 

C8 

C3 

52 

69 

53 

37 

45 

46 

41 

47 

Mississippi 

70 

58 

61 


49 

37 


45 

39 

46 

Louisiana 

70 

CO 

50 

57 

63 

40 

45 

45 

41 

44 

Texas 

72 

55 

45 

54 

56 

31 

. 41 

41 

34 

36 

Arkansas 

C5 

46 

47 

45 

47 

33 

37 

40 

29 

38 

Tonnessoc 

52 

43 

4;i 

39 

89 

27 

2S 

36 

29 

39 

West Virgin].: 

60 

53 

56 

65 

57 

40 

34 

40 

37 

45 

Kentucky 

40 

40 

4(L 


44 

27 

25 

35 

27 

37 

Ohio 

51 

41 

■ 42 

4^ 

43 

27 

21 

25 

27 

80 

Michigan 

65 


46 

45 

50 


24 

27 

34 

36 

Indiana : 

47 

38 

40 

36 

37 


19 

21 

25 

’27 

Illinois 

43 

37 

37 

81 

39 

23 

18 

21 

25 

26 

Wisednsin 

45 

44 

38 

35 

45 

30 

22 

25 

28 

30 

Minnesota 

42 

39 

87 

34 

43 

20 

19 

24 

U 

24 

Iowa.. 

41 

30 

82 

27 

45 

18 

14 

17 

23 

23 

Missouri 

44 

38 

86 

30 

40 

20 

20 

24 

27 

80 

Kansas 

61 

34 

31 

31 

43 

19 

18 

23 

26 

25 

Nebraska 

48 

26 

28 

271 

50 

18 

13 

17 

23 

23 

South Dakota 

\ 50 

i 35 

33 

25 

46 

23 

38 

21 

23 

26 

North Dakota 


i 40 

40 

38 

44 

24 


33 

36 

33 

Montana 

70 


70 

70 

83 

75 

60 

65 

66 

68 

W yoming 

C5 


61 

63 

65 

67 

78 

50 

55 

43 

Colorado - 

C3 

i 53 

40 

51 

61 

41 

36 

38 

40 

43 

New Mexico 

73 

72 

72 

71 

75 

m 

55 

58 

56 

58 

Utah 

C8 

00 

58 

68 

58 

49 

51 

55 

60 

59 

’^j^sbiTifjton _ 

50 


60 

63 

69 

40 

57 

55 

42 

55 

Oregon 

6C 

71 

56 

47 i 

56 

55 

56 

53 

(M) 

64 

California 

05 

71 

55 1 

60 

57 

53 , 

53 

56 

63 

00 

Oklahoma 




j 






20 












General average 

50.63 

40.60 

39.43 

1 

36.53 

45.74 

25.33 

21.50 

26.33 

38.69 

30.28 

WHEAT (PER BUSHEL), 

Maine 

$1.15 

$1.10 

SI. 02 

$1.02 

$0.79 

$0.82 

$0.84 

$1.06 

$0.89- 

$0.91 

New Hampshire 

1.35 

1.15 

1.00 

.85 

.80 

•I§J 

LOO 

1.10 


.95 

Vennont 

1.11 

1.14 

.96 

.85 

.67 

.69 

.93 

1.04 

.90 

.85 


1.10 

1,06 

,87 



.68 


LOO 

.88 

,95 

New York 

1.00 

LOO 

.85 

.76 

.63 

.68 

.88 

.00 


.80 

New Jersey 

LOO 

1.0*4 

.83 

.7^ 

,61 

.71 

.89 


.73 

. 75 

Pennsylvania 

.90 

LOO 

.81 


.56 

.65 

,83 

.91 

.68 

.06 

Delaware 

.06 

1.00 

.75 

•§0j 

.55 

.64 

.87 

.94 

.69 

.68 

Maryland 

,«12 

1.00 


.76 

.54 

.64 

.88 

.93 

.70 

.68 

Virginia 

.06 

1.00 

.76 


.56 

.66 

.80 

.92 

.66 

.69 

North Carolina 

1.00 

1.02 

.89 

.72 

.65 

.72 

.83 

.94 

.78 

.82 

South Carolina 

1.05 

1.10 


.98 

.87 

.88 

.89 

1.18 

.94 

.99 

Georgia 

1.10 

1.10 

.90 

.90 

.76 

.82 

.89 

1.03 

.98 

.88 

Alabama 

LOO 

1.10 

.93 

.88 

.78 

.80 

.85 

1.01 

.m 

.89 

Mississippi 

1.10 

LOO 

.90 

.85 

.75 

.61 

.83 

.99 

.83 

.78 

Texas 

.95 

.87 

.75 

.58 

.54 

.66 

.76 

.89 

.68 

.68 

Arkansas 

,.98 

.90 

.80 

.65 

.65 

,'59 

.71 

,84 

.58 

,64 

Tennessee.,.. 

.97 

.93 

.68 

.57 

,51 

.62 

.74 

.93 

.67 

. 78 

West Virginia 

.95 

.96 

.75 

.72 

.60 

.69 

.78 

.89 

.71 

.71 

Kentucky 

.92 

.90 

.67 

.57 

.50 

.61 

.76 

.89 

,.63 

.66 

Ohio 

.91 

.92 

.68 

.67 

.49 

.60 

.78 

.88 

•.66 

.64 

Michigan 

.00 

.91 

.67 

.57 

.52 

.60 

.84 

.87 

.64 

.05 

Indiana 

.88 

.86 

.64 

.53 

.46 

.57 

.80 

.89 

.63 

.64 

Illinois 

.87 

.85 

.63 

.61 

.45 

.63 

.74 

.89 

.60 

.63 

Wisconsin - 

.83 

.84 

.62 

.54 

.51 

.51 

.70 

.84 

.59 

,61 



794 YEABIJOOK OP THE DEPARTMENT OP AGRICULTURE. 


Prices of principal agricultural products on the farm, December 1, 1S00-1S99 — O’tVT, 
WHEAT (PER BUSHEL)-C<>utimiod. 


StuU's tmd Tcvritovics. 

IWlO. 

1801. 

1803. 


1894.. 

1895. 

189<}. 

1897. 

1898. 

1809. 

Minnosiota 

g().81 

$0.78 

SO.ttl 

so. 51 

$0.49 

$l),44 

SO, 68 


$0.54 

.^iO.55 

Iowa - - 

.80 


.60 

.40 

.50 

.46 

.63 


.53 

.56 

Missouri 

.80 

.80 

.58 

.48 

.43 

.51 

.70 

.85 

. 59 

.6i 

KaiiBas , — 

. Tt 

,78 

.53 

.43 

.44 

. 45 

,63 

.74 

.50 

.53 

Nooraska 

.70 

.73 

.50 

.40 

.49 

.40 

.58 

.09 

.47 

.49 

South Dakota 

1 70 

f .73 

.51 

.44 

.46 

.38 

. ti3 

.69 

.50 

.50 

Nor til Dakota 


1 .70 


.43 

.43 

.38 

.64 

.74 

.51 

.51 

Montana 

.80 

.84 

.60 

.60 

.54 

.73 

.66 

.08 

. 56 

.61 

\Vyomiu?; 

,83 

.83 

.(}6 

.65 


.64 

.03 

.70 

.69 

.67 

Ooioriido 

.81 

.73 

,58 

.53 

.m 

.56 

.01 

.70 

.56 

.57 

Kew Mo:dt;o i 


.83 

.80 

.75 

.88 

.73 

. i\ii 

.75 

.63 

.61 

Ai'izona 

.90 

.75 

.78 i 

.65 

1. 0!) 

.65 

.SO 

.74 

.93 

.64 

Utah - 

.78 

. 75 

.62 

. w ,) ! 

.555 

.4t 

. 08 

.08 

.54 

.53 

Nevada : 

. 80 

.87 

.75 

.73 

.75 

,49 

. 69 

.90 

.95 ! 

.76 

Idaiio 

.78 

.84 

.60 

. <10 

.46 

.47 

.05 

.70 

. 5.1 i 

. m 

Wash hitv ton 

.70 

, 75 

.58 

.48 


,41 

. 74 

. 08 

.54 

.51 

Oi'ejicon. - 

.75 

.88 

.64 

. 55 

.43 

.47 

. 73 

. 73 

. 03 

.53 

California 

.70 

.05 

.68 

.53 

.57 

. 60 

.83 

.Si 

.73 

.62 

OkipLlHunu, _ _ - 





.51 

.48 j 

.08 

. 7<5 

. 5.3 

..53 

General average 






.808 

.839 

.634 

.538 

.45)1 

.500 

.730 

. 808 

.583 

. 584 


OATS (PER BUSHEL). 



Centa. 

CenU. 

iccjifs. ! Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cen ts. 

Cents. 

Maine 

57 

45 

45 

45 

U 

34 

31 

32 

34 

38 

New Hampshire 

56 

46 

44 

43 

49 

35 

a5 

38 

88 

39 

Vermont 

50 

41 

43 

42 

51 

33 

31 

32 

m 

37 

Massachusetts 

55 

47 

48 

42 

43 

34 

a5 

33 

37 

38 

Rhode Island 

54 

47 

49 

43 

47 

39 

31 

34 

37 

37 

Connecticut 

53 

45 

45 

40 

43 

31 

31 

34 

36 

37 

New York 

50 

33 

39 

30 

39 

28 

26 

27 

31. 

33 

New Jersey 

50 

40 

41 

35 

38 

29 

28 

30 

31 

33 

Pennsylvania 

48 

37 

40 

85 

38 

27 

24 

27 

30 

25? 

Delaware 

45 

m 

S8 

38 

So 

29 

21 

23 

30 

25 



4^4 

38 

38 

as 

39 

27 

23 

26 

29 

SO 

Virginia ; — 

•kj 

41 

39 

35 

37 

30 

26 

29 

29 

33' 

North Carolina 

51 

51 

45 

44 

44 

3S 

35 

37 

37 

41 

fck>uth. Carolina 

60 

61 

53 

63 

53 

49 

48 

45 

45 

47 


60 

(iO 


62 

51 

46 

41 

42 

48 

48 


61 

63 

55 

65 

61 

65 

53 

63 

m 

50 

Ahihama 

63 

60 

51 

51 

51 

42 

41 

43 

4.1 

43. 

Mississippi 

60 

58 

50 

47 

47 

39 

44 

44 

•12 

50 

■Louisiana 

6,1 

53 

50 

44 

47 

36 

34 

as 

38 

40 

Teacas 

55 

47 

38 

42 

39 

26 

34 

37 

28 

30 

Arkansas 

53 

42 

40 

3Q 

40 

32 

31 

33 

29 

34 

Tennessee 

45 

40 

as 

31 

3o 

27 

26 

28 

28 


West Virginia 

45 

40 

41 

.‘18 

39 

ifS 

28 

a) 

30 

35 

Kentucky 

45 

37 

;37 

34 

3t5 

26 

24 

27 

;J7 


Ohio 

43 


;r> 

£0 

31 i 

22 

17 

20 

21 

25 

Michigan 

44 

• aj 

35 

32 

34 

23 

19 

tSf 

27 

no 

Indiana 

41 

33 

lit 

28 

^JO 

20 

16 

w 

23 

s 

Illinois 

41 

38 

31 

37 i 

29 

17 

15 

18 

2?) 

22' 

Wiaeonsin 

40 

B 

29 

37 

m 

18 

,17 

19 

24 

Si 

^linnesota 

37 

37 

28 

36 

;io 

14 

15 

19 

21 

22 

Iowa 

an 

3<} 

2t} 

23 

28 

14 

Vi 

16 

24 

.19 

Missouri ' 

;j9 

29 

30 

35 

29 

18 

17 

19 

23 

24 

Kansas - 

38 

37 

26 

37 

1 31 

17 

16 

18 

22 

i 22 

Nehraska 

39 

33 

rs 

‘>3 

aj 

14 

11 

15 

20 

1 JJJJ; 

South I^kota 


f 25 

2;j 

25 

35 

,17 

13 

18 


23 

North Dakota 

/ 

\ 36 

28 

28 

:i0 

J6 

18 

26 

26 

in 

Montana 

59 

48 

40 

37 

31 

44 

31 

ai 

35 

39 

Wyoming 

56 


33 

40 

48 


53 

25 

40 

,1(1 

Colorado 

50 


S4 

37 

46 

28 

3ti 

32 

41 

42 

New Mexico 

57 

. 55 

56 

51 

50 

45 

40 

41 

41 

44 

Utah 

55 

43 

40 

33 

34 

30 

39 

a,! 

38 

40 

Idaho 

58 

50 

37 

41 

32 

39 

30 

32 

36 

38 

Washington 

47 

41 

35 

35 

31 

28 

40 

35 

40 

38 

Oregon 

50 

41 

37 

37 

.28 

27 

3:1 

35 

40 

41 

California 

56 

60 

40 

38 

44 

39 

44 

49 

60 

47 

General average 

■ ■ r 

42.41 

31.46 

31.66 

29.36 

32.45 

19.85 


iSHF 

25.50 

24.89 


FAEM PRICES OP PEIKCIPAL CROPS. 795 

Prices of princixjcd agricHlturalprodiicfs on fhefarm, Pecemher 18B0-1S00 — C’ fc’cl. 

BARLEY (PER BUSHEL). 


States and Territories. 

1 

ISOl. 


1S03. 

1S94. 

1805. 

1806. 

1887. 

ISOS. 

1899. 



Cents. 

Cents. 

CenU. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Maine 

TO 

73 

6S 

67 


53 

43 

55 

56 

59 

How Hampsliire 

fil 

74 

74 

TOj 


56 

53 


syj 

65 

Vermont 

TO 

72 

68 

60 


47 

41 

46 

47 

53 

Mas.sachusetts 

77 

75 

75 

90 

63 

65 

58 

GO 

60 

CS 

ELode Island 

70 

73 

S3 

87 

73 

75 

60 

54 

61 

70 

How York 

73 

65 

75 

60 

56 

81 

39 

42 

43 

50 

Pennsylvania 

70 

64 

57 

50 

48 

41 

40 

39 

44 

49 

Texas 


78 


G2 


54 

50 

43 

50 

G6 

Tennessee 



66 

55 


60 

45 

59 

56 

G4 

Kentucky 



SS 

61 

47 

88 

40 

40 

40 

43 

Oliio ! 

70 

650 

57 

47 

48 

41 

IT 

41 

44 

45 

Micbigan 

03 

(50 

60 

49 

50 

43 

43 

40 

44 

43 

Indiana 

05 

5ft 

53 

45 

45 

40 

33 

44 

44 

45 

Illinois 

60 

55 

49 

40 

4S 

45 

31 

SS 

S9 

47 

Wisconsin 

53 

55 

50 

43 

45 

34 

27 

32 

40 

40 

Minnesota 

55 

43 

42 

36 

41 

24 

20 

24 

33 

31 

Iowa 

53 

43 

40 

143 

42 

33 

2i 

24 

34 

31 

Missouri 

57 

5j7 

43 

40 

51 

48 

25 

40 

36 

42 

Ivansiis 

57 

40 

35 

47 

49 

23 

w 

25 

27 

27 

HeLraska 

57 

37 


31 

4:3 

24 

19 

24 

25 

30 

South Dakota 


1 41 

a5 

SS 

35 

18 

19 

2.2 

£7 

29 

Noi'th Dakota 


\ 42 

33 

31 

36 

20 

21 

. 27 

29 

33 

Montana 

74- 

65 

68 

50 

40 

59 

55 

50 

57 

51 

Ciol t o 

70 

56 

54 

50 

58 

60 

46 

51 

46 

55 

Hew Mexico 


70 

65 

58 

70 

C8 

65 

55 

55 

61 

Ut£lJi 

1 75 

(50 

53 

45 

46 

39 

42 

45 

47 

52 

Idaho 

[ 75 

68 

m 

33 

47 

43 

22 

42 

48 

46 

Washington 

CS 

60 

45 

39 

3?3 

as 

40 

43 

45 

44' 

Oregon 

! 70 

48 

46 

40 

553 

40 

45 

45 

49 

59 

California 

i 75 

61 

47 

43 

45 

40 

48 

54 

G5 

50 

General average 

: 64.00 

54.00 

47.30 

41.13 

44. lU 

38. 06 

32.27 

37. 70 

41.34 

40.33 


EYE (PEE BUSHEL). 



Ce/ifti. 

Cents. 

Cent.s. 

Cents. 

Cents. 

Cents. 

Cents. 

Cen ts. 

Cents. 

Centsn 

Maine 

85 

97 

84 

108 

81. 

85 

07 

82 

84 

84 

Hov; Hampshire 

84 

95 

83 

78 

74 

76 

72 

84 

7.5 

81 

Vermont 

bO 

90 

73 

73 

7:i 


65 

60 

5S 

62 

Massachusetts 

81 

96 

72 


73 

67 

70 

61 

63 

79 

Connecticut 

80 

94 

73 

66 

65 

63 

57 

59 

60 

64 

Hew York 

73 

88 

65 

63 

54 

48 

44 

48 

50 

50 

Hew Jersey 

75 

82 

62 

70 

55 

51 

47 

50 

50 

65 

Ponnsyivania 

70 

80 


57 

56 

50 

47 

43 

47 

51 

Maryland 

70 

83 

02 

51 

47 

49 

48 

48 

51 

57 

Virginia 

67 

8.2 

63 

56 

54 

52 

48 

50 

4(S 

53 

Horth Carolina 

■81 

85 

85 

70 

70 

64 

71 

m 

64 

75 

South Carolina 

85 

107 

OS 

110 

90 

116 

87 

86 

102 

109 

Georgia 

5K) 

115 

100 

108 

97 

85 

101 

92 

93 

112 

Altthama 

90 

112 

100 

115 

95 

84 

88 

118 

105 

104 

Texes 

80 

80 

70 

68 

75 

75 

67 

72 

71 

82 

A rka»3 ! .sas 


88 

82 

58 

76 

72 

70 

88 

as 

74 

Tennessee 

75 

85 

65 

59 

59 

62 

60 

68 

53 

67 

West Virginia 

Oft 

76 

67 

65 

57 

61 

66 

51 

52 

62 

Kentucky 

70 

83 

62 

58 

59 

60 

54 

53 

65 

70 

Ohio 

U3 

as 

5C 

47 i 

45 

45 

39 

44 

45 

55 

MichigiLii 

60 

78 

53 

44 i 

46 

40 

32 

42 

4:1 

53 

Indiana 

60 

78 

52 i 

45 

42 

42 

36 

42 

43 

48 

Illinois 

59 

77 

60 

41 

43 

40 

34 

44 

44 

47 

Wiseonsin 

56 

78 

48 

43 

. 43 

as 

33 

41 

43 

48 

Minnesota 

53 

68 

44 

41 

43 

28 i 

30 

37 

38 

42 

Iowa 

50 

67 

49 

41 

46 

31 

29 

36 

40 

40 

Missouri 

58 

73 

60 

45 

47 

S9 

47 

44 

47 

50 

Kansas - 

55 

64 

40 

38 

46 

38 

35 

40 

37 

43 

Nebraska 

52 

60 

39 

as 

48 

30 

22 

32 

34 

38 

Bouth Dakota 

\ 47 

; 60 

37 

37 

48 

25 

27 

35 

34 

37 

North Dakota 


1 65 

44 

32 

37 

27 

22 

3& 

36 

37 

Colorado 

65 

62 

52 

50 

66 

48 

62 

62 

50 

48 

Utah 

6:3 

64 

55 

47 

57 

as 

40 

CO 

46 

4S 

Washington - 

68 

82 

65 

69 

56 

75 

50 

62 

68 

60 

Oi’ogon 

68 

80 

00 

73 

57 

54 

60 

59 

72 

70 

California 

70 

90 

67 

60 

00 

58 

60 

65 

• 70 

78 

General average 

62.89 

77. 44 

54. 18 

6L26 

50. 12 

43.07 

40.87 

44.73 

46.28 

60.97 




796 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

Prices of xyrincix^cd agricidtural products on the farm^ Decemher f 1<S00-1S09 — C't’d, 

BUCKWHEAT (PER BUSHEL). 


States uud Teriitories. 

18ti0, 

1891. I 

i 

1093. 

1393. 

1394. 

1895. 

1890. 

1897. 

1898. 

1899. 


Oea^.s', 

Centsi. 

CeaU. 

Cenin. | 

Cents. 

Cents. 

C't'a^s^ 

Cents. 

Cents. 

Cents. 

Maine 

5.5 

on 

57 

64 

58 

ii> 

3S 

44 

39 

44 

New Hampshire 

03 


70 


01 


(i3 

55 

47 

m 

Termont 

55 

55 

48 

5;3 

57 

37 

40 

4(> 

46 

53 

Massaclmsetts 

05 

TO 

78 

75 

68 

59 

53 

06 

61 

70 

Connecticut 

GO 

77 

75 

Ha 

07 

.50 

51 

57 

56 

63 

New Yoi'lc 

5S 

50 

50 

60 

5-4 

44 

37 

40 

45 

69 

New Jei’sey 

00 

67 

57j 

661 

65 

50 

39 

49 

54 

66 

Pennsvlvania 

55 

57 

53 

59 

53 

44 

38 

43 

44 

54 

Delaware 

5S 

75 

I 60 

55 

50 

50 

30 

36 

40 

49 

Mairvland 

69 

TOj 

1 (15 

58 

.56 

56 

49 

51 

5:3 

56 

Virginia 

I (>5 

65 

1 61 

55 


54 

47 

50 

45 

54 

North Carolina 

63 

50 

55 

49 

47 

44 

60 

49 

; 48 

49 

TenTiesaMee . _ 



63 

54 

57 

54 

63 

57 

53 

1 57 

West Virginia 

08 

60 

65 

68 

63 

57 

50 

49 

49 

5ti 

Ohio....-- 

65 

m 

59 

60 

66 

55 

43 

50 

51 

58 

Michigan 

65 

50 

49 

53 

55 

43 

dS 

38 

43 

55 

Indiana 

65 

63 

53 

66 

56 

58 

51 

49 

51 

59 

Illinois 

03 

64 

60 

57 

77 

44 

45 

57 

53 

68 

Wisconsin 

63 

53 

45 

57 

50 

46 

38 

38 

40 

(>3 

Minnesota. 

63 

50 

45 

53 

59 

51 

41 

45 

49 

53 

Iowa 

6:3 

00 

60 

01 

75 

50 

46 

40 

48 

58 

Missouri... 1--- 

05 

75 

65 

58 

60 

58 

70 

60 

00 

61 

Nebraska 

70 

53 

50 

53 

68 

05 

50 

51 

61 

63 

Oregon 

TO 

81 

75 

50 

55 

50 

68 

55 

58 

74 

General average 

67.37 

j 50.98 

51.85 

58.36 

1 55.67 

45.21 

39. 19 

43.14 

44.97 

55.74 


POTATOES (PER BUSHEL). 


Maine 

Cents. 

71 

Cents. 

41 

Cents. 

77 

Cents. 

54 

Cents. 

44 

Cents. 

U 

Cents. 

38 

Cents. 

89 

Cents. 

40 

Cents. 

42 

New Hampshire 

73 

45 

85 

63 

47 

83 

47 

90 

49 

46 

Vermont .* 

03 

38 

68 

48 

44 

26 

29 

70 

4.2 

36 

Massachusetts - 

84 

54 

83 

76 

65 

48 


90 

63 

57 

Rhode Island ..... 

85 

00 

83 

79 

72 

45 

54 

97 

64 

50 

Connecticut 


55 

76 

75 

68 

41 


90 

55 

46 

New York-- - 

78 

37 


65 

48 

33 

31 

07 

43 

40 

New Jersey 

82 

49 

75 


63 

34 

36 

78 

01 

61 

Pennsylvama 

77 

7.5 

43 

73 

60 

57 

28 

27 

OG 

58 

43 

Delaware 

45 

63 

65 

50 

38 

35 

65 

09 

61 

Maryland 

TJ 

48 

68 

08 

53 

30 

30 

68 

53 

51 

Virg"inia - - 

(57 

47 

00 

57 

50 

38 

34 

70 

55 

56 

North Carolina 

05 

08 

61 

60 

6{» 

55 

413 

64 

62 

06 

South Carolina.- 

90 

83 

85 

77 

77 

73 

60 

105 

100 


Georgia 

95 

80 

80 

93 

81 

71 

75 

100 

75 

83 

Florida 

97 

90 


117 

7.5 

100 

84 

120 

120 

124 

Alabama - - 

93 

78 

76 

88 

88 

81 

75 

94 

82 

83 

87 

102 

HI 

91 

71 

65 

52 

61 

43 

S2 

43 

41 

m 

25 

as 

40 

45 

25 

27 

27 

Mississippi i.. 

98 

81 

70 

84 

83 

04 

02 

72 

Louisiana 

93 

83 

77 

83 

83 

72 

70 

«r> 

75 

Texas 

90 

95 

85 

103 

99 

53 

78 

78 

95 

86 

Arkansas 

88 

64 

70 

64 

51 

63 

8-jr 

5,5 

Tennessee - 

85 

55 

48 

49 

49 

40 

40 

73 

57 

54 

West X^irginia 

83 

42 

58 

69 

67 

42 

31 

(>5 

Kentucky 

84 

45 

53 

56 

56 

39 

33 

67 

40 

Ohio 

85 

35 

61 

67 

52 

32 

20 

02 

43 

02 

41 

27 
41 
46 

24 

25 
30 
44 
51 
37 

28 

Michigan 

(54 

24 

53 

45 

43 

16 

19 

25 

Indiana.-- 

92 

37 

73 

73 

54 

31 

Illinois 

95 

40 

SO 

74 

64 

80 

17 

20 

19 

62 

38 

Wisconsin 

03 

26 

54 

49 

53 

Minnesota 

CO : 

24 

4§ 

I 46 

61 

14 

21 

22 

31 
47 
63 

55 
46 

32 

33 
40 
65 

56 
78 
30 
73 
32 

Iowa 

70 

23 

75 

65 

69 

19 

25 

42 

MiSHouri - 

80 

35 


57 

53 

31 
27 
25 
20 
21 
Sid 
43 
47 
68 

32 
38 
30 
40 

Kansas 

9.8 

35 


79 

08 

Nebraska 

99 

28 

i 75 

79 

77 

30 

26 

17 

South Dakota 


f 28 
\ 20 
41 

5o 

59 

74 

North Dakota 

> 08 

40 

49 

40 

4$ 

34 

65 

65 

54 

78 

31 

90 

54 

39 

47 

fin 

Montana 

80 

60 

69 

48 

60 

3:3 

63 

34 

38 

40 

38 

39. 

48 

53 

61 

65 

68 

Wyoming 

80 

43 

70 

65 

60 

Colorado 

75 

95 

28 

61 

54 

67 

55 

80 

30 

35 

New Mexico 

63 

80 

Utah 

75 

35 

50 

73 

58 

33 

40 

56 

W 

65 

90 

61 

60 

JQ 

Nevada 

70 

Idaho 

40 

54 

50 

56 

69 

63 

28 

86 

49 

Washini^on 

00 

38 

Oregon 

65 

40 

47 

60 

40 

49 

CahTornia 

68 

54 

53 



iW 

OiJ 

General average 

75.77 

35.78 

66.11 

59.37 

53.69 

20.57 

28.62 

54.60 

41.38 

39.04 



FAEM PEICES OP PEINCIPAL CEOPS. ' 797 


Prices of jmnei^Ktl agricultural products on the farm, JDecemhcr 1, 1800-1809 — C’tVI. 


HAY (PER TOUT). 


States and Territories. 

mo. 

1891. 

1892. 

1898. 

1894. 

IS95. 

1896. 

1897. 

1898. 

1899. 

Maine 

SO. 2t) 

89.30 

S12. 80 

SI 2. 13 

4:9 60 

$9 08 

410 2.5 

SO 75 

$7.60 

.$10 10 

K e w Haniiishi rc 

\ 75 

11. (M) 

13.20 

15. 60 

10.60 

12. 50 

'12.90 

11.50 

9.25 

'31.75 

Vermont 

8.70 

9.00 

10.00 

10.63 

9.94 

12.25 

10.28 

9.25 

(i.m 

9.25 

Massachusetts 

laoO 

16.00 

16. 60 

17.33 

15. 50 

17.50 

1(5. 40 

13.90 

12.10 

35.50 

Rhode Island 

14.00 

16.i25 

17.40 

39.60 

36.33 

17.25 

16, m 

14. 50 

12.65 

37.25 

Connecticut 

13. no 

15.75 

10.50 

17.50 

15.56 

36. 10 

14. 71 

13.00 

31.15 

14. 50 

New York 

7.75 

11.00 

11. mi 

11.33 

9.66 

13.70 

1.2.04 

8.25 

5. 75 

10,45 

New Jersey 

10.J30 

14.40 

14.25 

17.43 

14.00 

12.64 

14.35 

10.75 

9.60 

15.35 

Pennsylvania 

7.50 

10.00 

12.30 

14.40 

11.31 

12. 30 

12.15 

9. J5 

7.90 

IJ. 50 

Delaware 

10.00 

12.00 

12,33 

17.00 

15.00 

12. 16 

13. fXl 

30. 00 

8.45 

11.65 

Maryland 

9.84 

11.15 

11.75 

34.25 

11.13 

13.55 

11. a5 

10,50 

9.30 

12.15 

Virginia 

10.70 

11.00 

11.50 

13.09 

11.89 

11.43 

10.21 

30.25 

8.50 

30.25 

North Carolina 

11.91 

11. (K) 

10.55 

11.11 

10.93 

10.14 

10.75 

9.75 

9.30 

10.10 

South Carolina 

13.00 

12. 18 

11.30 

9.67 

10.75 

7.62 

11.32 

11. 50 

9.50 

10.30 

Oeorpria 

14.25 

13.50 

11,80 

12. 00 

12.38 

10.90 

13.05 

33.00 

31.7'5 

13. 15 

Florida 

15.50 

15.00 

14.00 

19.75 

16.25 

13. 23 

13.00 

14.25 

14.10 

15.35 

Alabama 

13.50 

12.38 

10,80 

11.24 

9.51 

10.21 

9. 80 

10.25 

9.25 

11.40 

Mississippi 

11.40 

11.22 

9.91 

9. 01 

9.67 

9. 70 

9.46 

9.50 

8.40 

9.25 

Louisiana 

10. 20 

11. 58 

9.80 

9.00 

10, M 

9.64 

8,75 

8.75 

9.40 

9. 70 

Texas 

9.50 

8.75 

8.56 

9,60 

7.62 

6.43 

7.20 

7.25 

5.85 

7.10 

A rkansas 

10.30 

10.57 

8.74 

9.37 

8.83 

9.27 

7.54 

8, 65 

6. 75 

8.65 

Tennessee 

10.00 

11.30 

10.40 

10.76 

11.27 

10.83 

9.67 

10.75 

■ 9.50 

11.25 

West Virginia 

8. 50 

9. 17 

10.50 

12.25 

10.66 

12.73 

9. 79 

8. 85 

8.40 

9.45 

Kentucky 

9.(H) 

10. 15 

9.50 

10.16 

10.47 

10.94 

! 9.46 

10. m 

9.10 

t 10.40 

Ohio 

7.50 

8.20 

9.17 

10. (J5 

8.46 

12.76 

' t93 

(i. 25 

5. 75 

1 8.95 

Michigan 

8. 00 

11.00 

8.40 

9. 36 

9.04 

13.09 

! 8.48 

7.75 

7. 15 

8.50 

Indiana 

8.00 

7.70 

7.80 

9.16 

7.58 

32.03 

7.18 

5.iH) 

5.60 

i 7.80 

Illinois 

7.00 

7.72 

7.53 

8.86 

8.83 

10.25 

6.39 

6. 15 

5.90 

7. 75 

Wisconsin 

0. 05 

9.80 

7.65 

7.20 

7.96 

9.63 

6.60 

6.25 

5.75 

! (j. 85 

Minnesota.^ . 

5. 00 

5.75 

4. 60 

! 4.57 

5.30 

5.12 

3. 79 

4.50 

3.70* 

4, 35 

Iowa 

6,75 

5.50 

5.25 

6.10 

7.09 

6.45 

3.90 

4. 25 

4.05 

1 5.30 

Missouri 

7.20 

6.20 

6.75 

7.04 

7.82 

6.80 

4. 85 

6. 35 

5. 80 

' 0.25 

Kansas 

5.18 

3.62 

4.40 

4.69 

6.26 

3.20 

2. 70 

! 3.40 

3.25 

3.50 

Nebraska 

5.00 

8.17 

4.27 

4.87 

7.12 

3.50 

2.44 

0.00 

3.30 

3.70 

South Dakota 

1 tU\ \ 

i 4.20 

3.40 

3.67 

4.28 

3.29 

3.12 

2.95 

3.00 

3.10 

North Dakota 


\ 4.00 

4.10 

8.72 

3.87 

3.48 

3,39 

3.25 

3.25 

3.30 

Montana 

10.50 i 

8.50 

8.95 

7.89 

7.17 

1.40 

6.86 

7. 75 

6.80 

7.70 

Wyoming 


9. 00 

6.40 

8.00 

30.00 

6. 50 

7. 14 

6.00 

5. 90 

6.60 

CJolorado 1 

9,00 

8.00 

6.50 

OM ! 

7.54 

5.87 ! 

6.22 

5.50 

5.40 

7.35 

New Blexico 

9.00 

9.50 

11.25 

8.50 1 

11.50 

8.(X> 

5.70 

7.00 i 

7.35 

10.60 

Arizona 

7.50 


10.50 

8.25 s 

12.00 

9.00 

8. 75 

5. OO ^ 

32.00 

10.35 

Utah 

8.(X) 

5.50 

6.81 

5.17 

6.50 

5.27 

5. 00 ! 

4. 75 

4. 50 

7.10 

Nevada 

9.75 

6.1H) 

7.00 ; 

30.00 i 

7.25 

6. 75 

4.82 i 

5. (K) 

7.00 

7.65 

Idaho 

11.00 

6.67 

7.40 

5.50 i 

4.34 

6.25 

4. 7J, , 

5. 25 

4. 90 

6. 30 

Washington 

12 . 00 

10.50 

9.00 

9.17 

7.08 

6. 75 

7.00 

9, (K) 

7. 60 

8. 90 

Oregon 

]().(K) 

8.00 

8.92 

8.10 

5.86 

6. 12 

6.60 . 

7.75 

7.25 

6.85 

Calitornia 

10.50 

11. (K) 

8.76 

7.87 

9.50 

7.06 

6.35 

0.00 

14. 25 

8. 00 

Goneral average 

7.74 

8.JJ9 

8.49 

8.68 

8.54 

8.35 

6.55 

. 6.tJ2 

6, (JO 

7.27 


COTTON (PER POUND). 



Cenfa. 

Cenf.H. 

1 

Cents. 

Cents. 

1 Cents. 

Cents. 

Cents, 

! Ce7its.. 

Ce7'its, 

Ce7its, 

Virginia 

8.7 

7.0 

8.6 

7,1 

1 5, 0 

7.8 

r.i 

6.9 

6,9 

7,0 

Noi’th Carolina 

8.7 

7,4 

! 8.6 

7.2 

1 4.8 

8.2 

6.7 

1 7,0 

6.9 

7.2 

South Carolina 

8.7 

7.4 

8.6 

7,1 

1 5.0 

8.8 

0.8 

0.9 

5.6 

7.0 

Georgia 

8.6 

7.4 

8.5 

7.3 

4.5 

7.0 

7.0 

6.7 

5.0 

7.2 

Florida 

, 8.6 

7.3 

8.2 

! 7,3 

4.8 

11.5 

8.7 

6.8 

5.6 

8.4 

Alabama 

8.6 

7.3 

8.5 

7.0 

4.8 

7.8 

6,5 

6.7 

6.7 

7.0. 

Mississippi 

8.8 

7.3 

8.5 

7.0 

4.1 

7.5 

6.7 

6.7 

5.7 

7.0 

Louisiana 

8.8 

7.3 

8.4 

7.0 

4.3 

7.B 

0.7 

6,7 

5.7 

6.9 

Texas 

8.4 

7.0 

8.0 

6.0 

4.5 

7,3 

0.5 

6.0 

5.8 

6.8 

Arkansas 

8.5 

7.3 

8,5 

6.8 

4.8 

7.0 

1 0.4 

6.6 

5.8 

6.9 

Tennessee 

8.4 

7.3 

8.5 

6.5 

4.5 

7.3 

6.2 

6.6 

5.7 

7.5 

Missouri 

8.6 


7.8 


4.6 

7,4 

0.2 

6.4 

5.8 

7.0 

(iklahonia 





4.6 

7.5 

0.2 

6.7 

5.8 

6.8 

Indian Territory 






7.3 


0.4 

5.8 

- 6.9 












General average 

8.6 

7.3 

8.4 

7.0 , 

4.6 

7.6 

0.6 

6.6 ; 

5.7 



798 YEARBOOK Ol^' THE DEPARTMENT OP AGRICULTURE. 

Average ylddn of rAimi, oats, rge, and harley hi c.crlain v.oimines. 

[From ofSciiil returns. Bushels at*re.] 


WHEa\T. 


■■ 

Year. 

United 

States. 

Russia. 

Geriuany. 

Austrui. 

ih) 

17.4 

J;j.3 

15.0 
13.2 

18.0 

ITr.n- 

Fraiu’e. 

Tbdted 

181?-! 

m:i 



iHiir 



Averai;?e 

(a) 

13.2 
13.7 

12. 4 

13. 4 

15.3 

(b) 

10. S 
0.8 
9.0 
7.3 
9.8 

^"ki 

24.4. 

20.4 

25.3 

27.2 

{(i) 

17. 8 

.‘i*!). 1 
10.2 
12. 1 
17.1 

20. ] 
10.7 
20.0 

1 ir>. 1 1 

! 21.1 

(a) 

3!.. 7 

.jr/ 

34.’ 7 
30. 0 
;.}5, 8 

13.0 

9.3 

25.7 

10.0 

1 

17.3 

10.2 31, i) 


OATS. 

38^5 

I8')i» 

J8;iT 

18! jy 

Average 

fa) 

24.5 

20.6 
25. 7 
27.2 
28.4 

(c) 

21.7 
19.9 
19.2 

15.7 
16.5 

(c) 

4f)-8 

4;5.3 

41.8 

39.9 
47.1 

(c) 
25.9 
20.2 
«*> 1 

iif*- .1 

21 . 5 
‘27. 3 

(a) 
.28.3 
ii8.3 
29.4 
23. 1 
3(i.f; 

27. 2 
27. 5 
27 . 0 
2!'>. 1 
;:o. 0 

ta) 

<13.7 
:>!♦. s> 
lA 2 
40. 1 
4'5. 0 

iTTi 

27.1 

18.6 

43.8 

24. S 

27.0 

2(). a 

RYE. 



180.) 

1800 

1807 

1808 

Avcrag.e 

(a 

13.7 
13.4 
13. 3 
hi. 1 
15.6 

(d) 

12.7 

11.6 

10.9 

9.3 

10.5 

(d) 

22.0 
20. 9 

22.7 

21.8 
24.2 

(d) 
17.3 
14.5 
1(5.3 
13. 9 
17.7 

(a) 

J9.3 

10.8 

18. 

13.0 

17.1 

o’O 

19.5 

18.8 

J8.r 

13.4 

18.3 

df) 
25.4 
2<J, 8 
lifl. 4 
2t.O 
Jij. 8 

14.4 

11.0 

.‘J2. 3 

15. 9 

17. 1 


2r>. 0 

BARLEY. 

18?H 







l8ij8 

Average 

(a) 

19.4 

26.4 
23. ii 

24.5 

21.6 

tc) 

15.3, 

13.7 
IS. 8 

11.8 
14. 9 

fe) 

;J3. 0 

31.2 
30.7 
29.0 

32.2 

fe'i 

3 

5)! Si 
JO. 3 

E*f; 

(a) 
21.2 
20. 0 

£;3 
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WHOLESALE PRICES IN LEADING CITIES. 
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Niimbiii- and t'aliie of farm aiibiuih in the United Slafen, ys.so to inoo, 

[Frotn Dh'i.siou of StatisLirss.] 


.Tanuary 

1_ 


IWO 



18Wr.»- 



KiSi 



2 mi] 

la^T^r 



m\) 

iKrjii 

if,oi 

im 

im 

1894 

184 >5 

im 

1897 

18!I8 

18in) 1 




Hoivios. 


Niiiiilp.ir. 

11, 

10,8:j8. Ill 
IL 109. Ca> 

11 : 504 ; nrs 

llif, 4l7'T, (j57 
3 : 3 , 4 Sfij.rH 
l 3 jrri, 03 G 

u,a50.rM 

15,-108,140 

10,081, 130 
15,803,818 
15,1:^4,057 
14,804. 007 
13,900;011 
18,<itjr),;;07 




$ 01 : 1 , :?oo, on 

007, 054, :.525 
0,15. 8f,H, 014 
705, Oil, 8^8 
S 80 , r;H,4,(KJ 
65 a,lJ 8 ?:), 04 T 
0ii9,8;^,:^0S 
9014585; 755 
940,0U0:iM 
983, 194,827 
978,516,5153 
941 , 83 a,:i 23 
l.fK>7,503, m 
'993,335,183 
700,2:M.709 
576, 789,58*.) 
fiOi), 145), 386 
4ii3.0-i:{5yC6 

47S,,%3,4()r 
511,074,813 
008, IHIO, 4.43 




Kmalsoi*. 


1,7;.^), 590 
1,730,781 
1,835,106 
1,871.07'9 
2,014, 128 

1, ;»73,r>09 
3,053,598 
3,117, 141 
3, m,727 
3,357,574 
2,I?3L027 
3,3;»,r>3?2 
3,814,609 
3,331,1:38 

3 , 353 , 2 m 
3 , 33 : 1,108 
3,378,946 
2,31.5,(554 
3,357.(505 
3, 134:313 

2, m,m 


Value. 

$105,048,310 
lr:0, 006,1 til. 
i;u,j,045,;c,s 
148, dW, 300 
1(51.314.076 
1153,407,097 
1(43,;{;4!,(H)6 
167, (557, 538 
174,853,003 
179,444,451 
.183,304,000 
178, 847, 370 
174,883,070 
-104,703, 751 
146,?i:l3,8U 
iio,o:^r,}5;M 
103,304,457 
O3.;?O3,0OO 
90,033,0(53 
95, 00:1. 3(51 
111,717,093 


Miielj Cows. 


IMUlulji'M'. 

,1.3, 368, 653 
i:i,<5il,(vi3 
13, 135. (.S5 
13, 501 , 306 
13,964,733 
14,335,388 
14,53;'^,('}83 
H, 856,414 
ir,,;?.i8,035 
15,053,833 
.1(5, 019, 591 
10, llii, 351 
1(5,434, 087 
1(5, 487, *';(,«;) 
1(5, 504, 639 
10, 137, 586 
15,941,7.37 
15, 840, 686 
15, 990, 1 15 
1(5, 393, ;i(M) 


January 


1880 

1881 

1883 

im 

2884 

3885 

188U 

1^87 

1888 

1889 

18i'») 

1831 

■1893: 

1803 

1814 

im 

im 

1807 

1808 

1899 

19;H( 


Oilier rattle. 


Numlter. 


^■'allle. 


31,r331,(HlO 
30.9;77.703 
i 3:3,2.so,3Jfc 
' 38. 0-16, (*77 
29,(W(>, 101 
.29. 8645, 573 
:3i,rr/5,343 
83, 51 1, 77)0 
.3i,;i78.s(5;i 
35,033,417 

36,875.(448 
in, 6.51, 319 
:v5,or)4, m 
156,008, 1(58 
64) 364, 31 6 
a-2,08ri,4()9 
408 

J39, 364, 15.7 
:>7,094,:.*r:5 
;’7,(>1U,U;.4 


7(51, 154 
363,8(51,509 
463,069,499 
(511,549,109 
683,339,(154 
694, .883. 013 
(561,956,274 
00:5, iJ)r, 926 
011,750,530 
507’, 3:51,81.3 
560,03i5,l.f7r 
544,1:7,908 
570,749,155 
347, 883, IM 
5 536,789,747 
483, OIK), 139 
308,9:^,416 
507,939,431 
613,396,0:14 
667,1)81,135 
6S9,486,StK) 


Bhoej). 


Number. 


40,763,900 
4.% 576, 899 
.43,016,324 

49, :X)7,301 
30,628,630 

50, m 343 
48, 

44, 759. 314 
43, 544; 755 
43,599,070 
41,336,073 
43,431,136 

41, fl38.:365 
47,273,55:) 
45,018,017 

42, :;94,06i 
38,2158,78:3 
36,818,643 
:47,656,fl60 
39,114,453 
41,883,065 


Vaiiie. 

.W 230, 537 

104.070.759 
lfH5,594,954 
134,365,835 

119.902.760 
107,960,(k>0 

9f3,'4«,867 
89, 37:?, 839 
30,:r/o,020 
90,040,860. 
1(H1,059,761 
103,8J(7,447 
116,]21,)i!00 
125,009,204 
89,186,110 
06,685,767 
05,167,7:35 
67,0:i0,»43 
92, 1.^:3 
107,697.530 
122,015.913 


Swine. 

Number. I V'abiiH 


34, (VI4, KIO 
36, .247, (iOlJ 
•R 123, ,‘>1)0 
48,370.086 

44.. ‘JH).893 
45,14.3, 057 
46,O!W,0j;3 
44,013,8::6 
44,Ji6,525 
50,;?oi,5i.e 

51.00. 3.780 
5)0,0:15,1.06 
52.398,019 
46,(nH,807 
45,3*06,468 
44,165.710 
43,843,759 

40 . 000 . :ri '6 
39,7r»9.mKl 
38,651,031 


1)145,781,515 
170, 535, 435 
liy), 5-13. 19.5 

246,301, i;i9 
.W40l,(i83 
l96,,569.HiH. 
::'00, (>13.291 
23o.8n,iis:> 
193 

243. 4:38, IJiO 
210, 193,9*23 
.241,031, 415 
:>9,5,426,49;i 
:.-5'0, 38 1,026 
2],9,r»of,:i6r 
I86,5:;.t),74r) 
,!66,:?7ri,770 
171, 409 
;I70.109, 743 


Ve.! tie. 

'206,277,0150 
3:?i;, 489,310 
396, 575, 405 
4::>3, 4.8(5, 619 
412, WK}, (563 
:)8;!,9Hr),523 
:;78, 7H;(, 589 
my\ :i52, 173 
366,:K6,376 
35:i, J52, 133 
;M6, 397, 0(50 
351,378, 51.2 
357, :399, 7:^5^ 
358, 998, Otil " 
362,(101.729 
363, 955, ,545 
369, 230, 0;).*] 
434,8,13,8,‘ia 
474, :::i3, 925 
51.4,812. 166 


95)1! il value 
<6: 1'ann urii- 
nials. 

la,. 576, 917, 5.56 
1,721,795,252 

1.906. 459., ‘;5I) 
:i,3:.^4,2l5,2):,8 
:'J,467,8(;8,9::4 
.2, 456, 428, :,';,80 
:*>,:'>65, ir)9,,''"ii2 
2,400,586 (t::8 

.2,40:), 043 , ..{1,8 

.2,567,050,058 
2, 418, 7(i6,0:j8 
.2.3:i9,7S7,77ll 
2. 461, 755,698 
.2,4K3,5()6,<WI, 
.2,170, ,816, 754 
1,819. 446, ;i((6 

1.727.926.0. 81 
1,6>5, 414,6;12 
1,891,577,411 
1.997,010,4) >7 

,/;.;,(M.2,650,8i:i 


a Ei'ielxisive of SAviue, 


7xdue t>ffrfrm (iHunala in the Uuiktl tiUUeii ou Jamutnij /, AV.sy), to 
[Prom Division of Stuti.sti(*s.J 


Yoar. 


1886 _ 

1,881.. 

1882., 

1883 . . 

1884.. 
im,. 

1886.. 

1887.. 

1588.. 

1889.. 

1890 .. 
Ml.. 
im... 

■ .M)., 

•'im'.. 

1808.. 

1809 .. 

1900.. 


iorses. 

Mules. 

Milfjh 

<*OWB. 

(>tht>r 

eattJo. 

Slieep. 

Swine. 

$54.75 

$61.26 

$2:1.27 

$16.10 



58.44 

69.79 

fni. w> 

I7.:):i 

,2. 39 

4. 7(1 

58. iv) 

71. 135 

:ir>. 89 

19.80 

«.:i7 

5. 97 

70.69 

7U 49 

30.:3l 

:?l.8i 

:i. .Vf 

6. 75 

74.6-4 

84.22 

31.:37 

2:,). 52 


5. 57 

73.70 

82.38 

29.70 

2:1. 25 

2. u 

5.02 

71.27 

79.60 

:i7.40 

21.17 

1,9! 

4,.:i6 

72.15 

78,91 

20.08 

19. 79 

:?. ot 

4. 48 

, 71.82 

79.78 

2i-.6r> 

17. 70 

2.05 

4.98 

71.89 

79.49 

2;i,94 

17.05 

2, 13 

5.79 

68.84 

78.25 

22.14 

15,21 

2 :j7 

4.72 

C7.00 

77,88 

21.62 

14.76 

2! Ho 

4, 15 

65.01 

75,55 

21.40 

15. 16 

2. 58 

4. 61) 

61.22 

70.08 

21.75 

15,24 

2, 66 

6.41 

47.8:3 

62.17 

21.77 

14. 66 

1.98 

5. i:i8 

36.29 

47. 55 

21.97 

14.06 

1.58 

4.97 

3:1.07 

45.39 

23.65 

15. B6 

1.70 

4.35 

31.51 

41,60 

23. 10 

16.65 

1.82 

4.10 

34.26 

43.88 

27.46 

20, 92 

2. 46 

4.:?o 

37.40 

44.96 

29. 60 

22. 79 

2. 75 

4.40 

44.61 

63.56 

31.60 

21.97 

3.9a 
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Nwiibi^r, averarji: pnve^ a}i(l total value of form anwialn in the United States, on 
January 1, 11)00, by States, 


States tiiid Torr{tnri<i.s. 

Horses, 

Mules. 

Number. 

Average 

price 

per 

head. 

Value. 

Number. 

Avt?i"age 

pric'u 

pe3‘ 

head. 

Value. 

Maine 

100 747 

§58Jj3 

46 Rpr. 



Neir Hiiiapsliiro 

5^5,' 578 

’^7.89 

X 217.’ 455 



Vermont 

84,383 

53. 50 

4,514,500 


1 

Maswaob'Qj^etts 

GO, 017 

78. 07 

5, 154, 136 


! 

Rliode Island 

10,384 

86.37 

806,006 


I 

Connecticut 

u,m 

7S. 89 

3,250,754 




York,- 

iJOO. 771 

(>3.CJ6 

37,251.355 

3, 714 

$60.44 

$257,003 

New flersey 

70,973 

73.88 

5,828,258 

7, 196 

04.48 

6T!>,8,S3 

Poimsylvania 

559,7r23 

50.39 

33,243,571 

37,794 

76. 16 

2,878.355 

Delaware 

JJl, 103 

50.80 

1.865,221 

4, 879 

7S. 56 

.‘■■fev'l id»7 

Maryiaiicl 

130,959 

53.07 

6, 050, 014 

12,801 

72. 60 

o“?r, 005 

Virj^inia 

Ji3S,270 

45. 70 

10,797,007 

36,358 

50. 89 

.2,176,305 

North CJarolina 

148,104 

53. 50 

7,026,938 

1 13, 51.2 

(53, 47 

7,141,558 

South Carolina 

08,319 

03.03 

4,337,798 

08,;i31 

74. 12 

7.288,760 

Georf^ia 

10i>,935 

54.59 

0,001,626 

157,008 

68. 95 

10,826,032 

Florida 

3«,on<i 

46.70 

1,776,778 

8,521 

71.60 

010,006 

Alabama 

]3J3,546 

45.73 

6,105,518 

132,321 

60.16 

7,9*0,050 

Mississippi 

803,403 

43.76 

8,903,707 

104,713 

59.16 

9,743,025 

Louisiana 

145,029 

36.05 

5,228,953 

92, 723 

62.05 

5,837,07.2 

Texas 

1,135,645 

20.88 

33,507,407 

.260,5(i3 

&5.18 

0,166,(Ul 

Arkansii43 : 

Ji34, 127 

33.39 

7,817,264 

143,594 

44.62 

6.348,(J60 

Tennessee 

308,073 

43.01 

13,351,413 

139, 164 

47.89 

6.(j(}l,0ii8 

West Virginia 

In0,:i29 

43.31 

6,405,2^1 

7,i>(M- 

52.08 

37.8,?Ji.j9 

K(»nl.uc*ky 

350,978 

39.54 

13,879,085 

Oil 958 

45.28 

4,;30f>.25l 

Ohio 

040,430 

55.00 

35, 23?, 031 

16, 883 

.58.04 

970, 9M 

Michigan 

413.462 

57.50 

23,752.443 

3,567 

64.73 

166,161 

Indiana 

577.320 

50.83 

20,5137,793 

33,734 

55. 28 

2,141.258 

liiinois 

083,233 

40.31 

4.8,486,673 

78,036 

53.79 

4,245,6.58 

^V■is<•onsiu 

418,018 

61.53 

25,722,329 

4.611 

(•;3.70 

204,128 

Minnesota 

450, 673 

54.95 

25,356,763 

8,248 

59. SO 

480,858 

Iowa - 

970,389 

49.84 

48,81.0,774 

31, .233 

54. 73 

l,70;h906 

Missouri 

724,587 

34.85 

JM, 801, 718 

165,026 

43.00 

7,210.321 

Kansas 

7iD,67a 

36.44 

26,605, 789 

82,686 

46.35 

• 3,827,850 

Nebraska 

058, 807 

43.68 

28,120,512 

43,876 

54.35 

2,38btMi7 

South Dakota 

287,839 

Sil.O-l 


6,628 

40. 84 

330, 266 

North Dakota 

lS0,31d 

49.35 

8,01D,3S0 

0, 80,5 

07. 48 

465,257 

Montana 

146,781 

23.79 

3, <101, 103 

878 

•40. 44 

fi5j5»0 

Wyoming 

70,813 

19. 13 

1,354, liHi 

i.4yi) 

4B.41 

72,564 

Colorado 

145,713 

27'.i»3 

4,0i*i8,08i 

8:580 

46. 60 

300,827 

New Mexico 

8;i,184 

30.2.1 

l,m945 

3,298 

34.116 

112,323 

Arizona 

6f2,431 

27.03 

1,417, JJJIS 

i,im 

37.;12 

3.8,477 

TJtah...^ 

71,710 

21.58 

1,547,792 

1,615 

i55.62 

f>7.5;J2 

Nevada 

42,000 

16.41 

6iH),5i»4 

1,338 

34,87 

46,6,54 

Idaho.,-. 

137,831 

23.40 

3,8f.«,5t)4 

889 

36. 91 

32,810 

Vfasdilngtoii 

171,391 

39.23 

0,732.89;j 

1,470 

58. 91 

80,500 

s Oregon 

ia%086 

29.90 

5,516,023 

6,441 

38.64 

210,241 

CVilii’<irnia 

3;U,729 

88.61 

13,423,145* 

48,682 

48.49 

2,300, 713 

Oklahoma - 

50,3?i6 

24.12 

1,213,970 

9,584 

3t».53 

3i50, 107 

United States. 

13,537,534 

44.61 

tJ03,909,442 

2,080,027 

63.56 

111,717,093 
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Number, average price, and total value of farm animals in the United States on 
Jam tar 1, 1000, hy States — Continued. 


StiitoH and Tcirritorkis, 

Milch (tows. 

Other cattle. 

Number. 

Average 
price 
per head. 

Value. 

1 Numbcir. 

Avei’.Mge 
pi‘i<:*e 
per head. 

Value. 

Mamo 

203,814 

$28.90 

$5,890,325 

112,723 

$26. 38 

$2, 973, 8(53 

New Hampshire 

135,^57 

32.70 

4,429,441 

79,221 

25. 57 

2, 025, 477 

Vermont - 

203, 880 

31.90 

8.577,46;i 

132.450 

23.41 

3, 100, 074 

Massachusetts 

181,589 

37.20 

6,755,111 

1 73,378 

27. 12 

1,9'K),270 

Rhode Island 

i35,250 

39.95 

1,008,977 

10, 149 

29. Sii 

30:2,788 

Connecticut 

144, 529 

34.80 

5,020,609 

6(), 188 

30. tK) 

2,045.545 

New York 

1,487,416 

35.20 

52,;357,04;i 

572,2519 

i37.45 

15,707,884 

New Jersey 

223,201 

39.10 

8,720,505 

39, 896 

30. 70 

i 1,224,982 

Pennsylvania 

970,473 

3;}. 15 

32,171,180 

1 523,653 

27.34 

1 14,314,89) 

Delaware 

35,7JK) 

31.50 

1,125,495 

; 22,305 

28. 03 

! (5.25,247 

Maryland 

154,713 

29,80 

4,610,418 

102, 723 

25.36 

1 2.604,(143 

Virginia 

343, 488 

24.05 

5,831,836 

325,000 

23.96 

7,787.813 

North Carolina 

343,298 

18,20 

4,428,024 

274,843 

12.31 

3,3S3. 726 

South Carolina 

123, 959 

19.25 

2^366,961 

137,264 

10.77 

1.478,267 

Georgia 

285,431 

23.95 

C,8J36.072 

JJ80, 716 

11.07 

4.21(5.0.54 

Florida 

113, 108 

16. 70 

1 1,888,904 

299, 713 

8, 38 

2,512,036 

Alalminii 

S31.80f2 

18.40 

4.265,157 

279,278 

10. 96 

3,0151,719' 

Mississippi 

m, 103 

20. 70 

5,052,932 

273,706 

13.59 

3,719.121 

Louisiana 

123,,‘3;i3 

21.95 

2, 704; 943 

171,729 

13.37 

2, 296. 71)3 

Texas 

693,794 

25.25 

17,518,298 

4,a52,54l 

17.86 

77,736.384 

Arkansas 

188,930 

20.25 

3,825,954 

2;i0,486 

14. 04 

3,Ji35, 910 

Tennessee 

235), 394 

24, 15 

5,781,365 

286,841 ' 

18, 79 

5,iSJ0,598 

West Virginia 

167,373 

38.40 

4,747,713 ! 

ii41,025 

25; 15 

6,061.433 

Kentucky 

235, 798 

27. 25 

6,425,490 

303, 651, 

24. 52 

7,446,7’40 

Ohio 

780,939 

32.30 

25,224,;i;i0 

674,610 

30. 69 

20.703,044 

Michigan 

403, 098 

32.70 

15,162,925 

338, 120 

2(5. 75 

9,013,696 

Indiana 

(K)5, 855 

33. 75 

20,447,(i(KJ 

629,075 

32. 65 

20, r36, 787 

Illinois 

1,021,236 

36,30 

37,070,867 

l,30;i,0i8 

31.152 

41 ; 197,518 

Wisconsin 

l,a)3,;i31 

33.60 

8J1, 71 1,586 

595, 208 

ii7. 33 

KKW/jm 

Minnesota 

673, 540 

31.65 

21,285,891 

5t54, 463 

24, 27 

13, 700, 354 

Iowa 

1,263,2^3 

34.90 

44,088,577 

2,178,729 

33. 47 

72,930,788 

Missouri 

059,731 

28. tK) 

18,868,307 

}/M\ 615 

26. (>5 

36,9;si,329 

Kansas 

707,675 

32.50 

22,990,438 

2,159,549 

28. 90 

62,401,25;* 

Nebraska 

685, 338 

a5.50 

! 24,320,499 

1,521,454 

30.38 

46,220,249 

South Dakota 

398, 383 

33.40 

13,305,992 

480,817 

J29. 61 

i4,:i;r/,23r> 

North Dakota, 

lTo.205 

31,95 

5,620,750 

255, 166 

27.24 

6,951,243 

Montana - 

45,314 

il9.25 

1,778.574 

014, 494 

27. 19 

24,865,089 

Wyoming 

Colorado 

18,104 

40.55 

73tiU7 

729,722 

28. 10 

20,505, 914 

03,499 

36.20 

3,384,664 

1,021.922 

27. 69 

28,297,5;i8 

New Mexico 

19,510 

31.70 

618.467 

659, 849 

18. (54 

12,301,571 

Arizona 

19,140 

32.50 

622; 050 

362, 721 

1(5.46 

5, 1X59,293 

Utah 

57,209 

32.75 

1,873,595 

S78, 867 

22. 93 

(5, 3iM>,237 

Nevada.-.- 

18,250 

84.10 


219, 831 

2:i. (1(5 

5,068,41.5 

Idaho 

a3,075 

31. iK) 

l,(r>5.092 

3(54, 853 

23. 77 

a, 672. 748 

Washington 

122,414 

35.40 

4,;j33,4r>6 

2(58,030 

25.21 

6,757,573 

Oregon 

115, 415 

31.05 

3,58;i,6J16 

r)2>2,018 

23. 36 

12, 192,775 

Caliiornia 

308,873 

33.75 

10,424,4ii0 

<5(H, 8S,l 

24.57 

14,8(5.1,947 

Oklahoma 

40,715 

31. JK) 

1,298,808 

283, 256 

25. 36 

7,182,529 

United States 

16,293,{K10 

31.60 

514,812,106 

27, (510,054 

24.97 

(5K9,48(i,;>(50 



NUMBKR AND VALUE OF FARM ANIMALS. 821 


Nimiher, average price, and total value of farm animals in the United States on 
Janitary i, looo, by States — Continued. 

SHEEP. 


States and Torritories. 

Number. 

Average 
price 
per head. 

Value. 

Maino 

254.027 

lti9,J259 
40, 104 
10, 008 

840, 165 
4.2,722 
814,;122 
12. 502 

S3. 10 
3.19 
3.61 
4.55 
3.86 

a 00 

4.07 

4.34 

3.60 

$787,484 
252,239 
611,3<53 
182,883 
40,974 
124,104 
3,448, 121 
185, 584 
2,028,302 
46,269 
485,553 
1,164,676 
379,945 
104,069 

Now Hampshire . 

Vermont.! 

Massach n setts.. .. 

EJiode Island 

Connecticut 

Now Yoi'k 

New Jersey 

Pennsylvania : 

Delsi ware 

3. 67 

Maryland 1 

i;js; 177 
676,018 
2a>,26(J 
61,217 
204,826 
76, 074 

3.51 

Virginia 

a 00 
1.62 

NoiH'li Carolina 

South Carolirui 

1.70 

Georgia 

i 1.76 

518,803 

128,870 

Ploricia - 

1.60 

Alabama - - - 

1 171,701) 

215, 748 

i 1. 53 

262,767 

33i'>,490 

170.J203 

Mississiijpi 

' 1. 56 

Louisiaiia - 

! 113,205 
i 2,416,721 

1 108, 057 

251,736 

1 426, 814 

540.832 
2,&S0,690 
1,5180.073 
677,005 

1 1. 58 

Texas 

1.02 

4,6:14,663 

1 181,795 

596. 485 

Arkansas 

1 1.07 

Tennesseo - : - 

2.37 

"West Virginia - - 

; a 10 

1 1,363; 244 

' l,a50,G04 

1 10,535,250 

Kentucky! 

1 a 01 

Ohio 

! 3.71 

Michigan 

3. 58 

4,972,882 

2,713,993 

2,532,38:3 

2,716,505 

Indiana 

4.00 

Illinois 

687, 719 
744, 650 

8.07 

Wisconsin 

a 65 

Minnesota 

410,218 
610, 476 
507,610 
275,118 
822,057 

m,m ! 

374,110 

a 18 

1, ;mii3 

2, *487, 816 

Iowa - - - - 

4.02 

Missouri - 

3. 10 

1,854.711 

83r>;5;.i4 

1,000,807 

Kansas - - - - 

a 01 

Nebraska 

a 35) 

South Dakota - - 

3.29 

1,257,156 

North Dakota 

a 16 

1,183,683 

11,017,474 

9,964,806 

(i,m036 

Montana - 

3,88*1. 170 
2,840,100 
2,185,327 
3.073,4J19 
1,024,430 

2.84 

W vomiiiff - - 

a 51 


2.86 

Now Mexico 

2.17 

8,622,;562 

2,a03,581 

Arizona 

. 2.34 

Utah 

2,370,083 
657, 773 

2.50 

0, 150,330 
1,914,120 
7,444,254 

Nevada - 

2.01 

Idaho - - 

2, 658, 662 
7fK),217 

2.80 

Washington - - ..... 

a 13 

2,470,£1B 
6,532,670 
5, 711), 282 

Oregon 

2,446,605 

2.67 

California - 

2,001,501 

2.85 

Oklahoma - 

33,094 

2.52 

83,360 


Dnitod States ,_u_. 

41,883,065 

2.93 

122,665,013 
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AGBICULTURAL IMPORTS Oli’ THE UNITED ^TATES. 82S 




Agricidiural imports of the United States during the five years ended June SO, 1S09 Contmiied, 
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AGEICULTUEAL IMPORTS OP THE UNITED STATES. 827 




Agricultural imports of th^c United States during the five years ended J%me SO, 1899 — Continiied. 





Agricultural exports (domestic) of the United States during ttiefive years ended Jane 30, 1S90. 


AGRICULTURAL EXPORTS OP THE UNITED STATES. 829 



a Not stated. i ExelnsiTC of eyi-et feathers. 



AgricuUural eseports {domestic) of the United States (lurHig ttiefnv. years ended June 
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AGEICULTUEAL EXPORTS OP THE UNITED STATES. 831 




Agrimltural ^oris {domestic) of the United States during the five years ended June SO, Continnea. 
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AGRICULTURAL EXPORTS OP THE U2JITED StATES. 833 
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CCt'-rH 3 

ecToci W 

«Or-iX QQ 

' u 3 

_. s 
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AVERAGE PRICES FOR IMPORTS AND EXPORTS. 

[Prom Section of Foreign Markets.] 

Average import price of agrieiiltural productH into the United SUites 

d aring each of the five fiscal years I6VS-ISV0, 

[file import priees of niorcliandise liero given represent “ tlio a<^tiial market valn<^ or whoki- 
salo price of su(!h mei-clumdise as boiaglit and sold in usual wliole>sali^ rpiantitk'y, at the time <if 
exportation to the United States, in the i>riucipal mark(jts of the conuiry from whernTi 
Imported, and in the condition in whicjh such merchandise is there bought and sold for (exporta- 
tion to the Unitfeci States, or consigned to the United Sttites for sale, including the value of nil 
cai’tons, cases, crates, boxes, sacks, and coveinngsof any kind, and all costs, cliai^gew, and ox])on8<i,s 
incident to placing the merchandise in condition, packed ready for shipment t<i the United 
States."” (Act of June 10, 1890.) 

The export pzdees are the actual market values in the port of shipimmt. J 


Years ended June ;,10— 


Articles imported. 


ANXMAL, MATTER. 

Cattle, free of duty ...head. . 

Cattle, dutiable do — 

Total cattle - do — 

Horses, free of duty do — 

Horses, dutiable do — 

Total horses do — 

Sheep, free of duty — do — 

Sheep, dutiable do — 

Total sheep do — 

Beeswax pound . _ ] 

Bristles, crude, not sorted, bunched or pre- 
pared pound. 

Bristles, sorted, bunched, or prepared do... 

Total bristles do . . . 

Butter do — 

Cheese do.... 

iff? 

Cocoons pound. . 

Raw, or as reeled from the cocoon do.... 

Waste do.... 

Total silk ..do.... 

W ool, class 1 , clothing : 

In the grease pound. 

Scoured do... 

Total wool, class 1 do . . . 

W ool, class 3, combing : 

In the grease do... 

Scoured do... 

Total wool, class 3 do... 

Wool, class 3, carpet : 

In the grease do... 

Scoured do... 

Total wool, class 3 1 do . . . 

Total wools do . . . 

Glue do... 

Hides and skins, ether than furs: 

Goatskins do... 

Hideaof cattle do... 

Other do... 

Total hides and skins do , , . 

Honey gallon - 

Sausage, Bologna pound. 

Oils, animal, n.e.s,, except whale and fish, gallon. 
Stearin pound . 

YBOETABLia MATTER. 

Argols,or wine lees .pound.. 

Barley bushel. . 

Corn (maize) — do.... 

OatS' ■ do,... 

Oatmeal ^ jKZund.. 

Bye... bushel.. 

Wheat. do.... 

Wheat flour ^ barrel.. 

Chocolate, other -than confectionery and sweet- 
ened chocolate .pound.. 

Cocoa, or cucao, crude, and leaves and shells of, 

pound 

Cocoa, or cacao, prepared or manufactured, 

pound 

Total cocoa, or cacao pound.. 

Coffee .......a......... .... — ...............do.... 


1895. 

1896, 

1897. 

1898. 

1899, 

sa.63 

$30. 56 

$119.41 

$i;J3.81 

$1.53.81 

4.95 

6. 89 

7.80 

9.75 

11.17 

5.11 

6.93 

7.87 

9.99 

11.63 

330.17 

196.34 

138.85 

181.83 

377.(55 

53.88 

50.73 

58.38 

U7.93 

139.01 

80.50 

66.33 

66.43 

134. 49 

181.15 

15.90 

10. 85 

13.70 

14.05 

19. 35 

3.35 

3.54 

3.45 

3.73 

3.JJ6 

3.34 

3.(55 

3. .51 

3.83 

3.47 

.374 

- .378 

.349 

.366 

.343 

.399 

3.33 

.611 

.346 

. .579 

.958 

.913 

.903 

.814 

.788 

.956 

.913 

Am 

.814 

.785 

.179 

.164 

.160 

.171 

.1(57 

.141 

.189 

.135 

.134 

.133 

.130 

.094 

.083 

.049 

,095 

.434 

.405 


.381 

.1(59 

3.76 

3.38 

3.84 

3.05 

3. 38 

.449 

.3?'3 

.38,5 

,374 

.431 

3.43 

3.86 

3.37 

3.66 

3.89 



. 158 

. 170 

. 150 



. 3(55 

. 380 

J155 

. .153 

.166 

.171 

.i7T) 

.150 



.189 

.199 




.311 

.310 

. 1<I5 

.196 

.m 

. 189 

, 199 

.373 



, 105 

.096 1 

. 094 



..IJH 

.088 



.097 

. 105 

.0*9(5 

! <KI4 

.134 

. 141 

.153 

.kiO 

. 108 

,088 

. 08lt 

.096 

.104 

.089 

.303 

.33(1 

.3W 

.343 

.365 

‘ ,088 

. 134 

. 10(5 

J . 108 
\ . 140 

. 104 
. 148 

.115 

. 145 

. 135 

. 151 

1 157 

.341 

.883 

.415 


.409 



.333 



.330 

.337 

.158 

.4(14 

. 17.3 


, ,071 



. 014. 

1 

.068 

.096 

.084 

.083 

. 083 

.410 

.379 

.310 


.486 

.456 


.329 

.433 

.JJ88 

.363 

.374 

.3(50 

.370 


.056 

.057 

.031 

.055 

. 059 

.486 

1.89 

3.36 

,404 

3.44 

.608 

.(5,57 

,7(57 

.953 

7. 52 

4.44 

4.91 

4.41 

4.46 

4.48 

.195 

.173 

.163 

' .151 

1.79 

.109 

.108 

.095 

:m 

■ . 143 

.337 

.330 

.307 

.mr 

.319 

.120 

.114 

.i(r> 

. m 

.147 

.147 

a40 

i . Ill 

i .076 

.066 
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Avevarje imx)Oi‘t price of agricultural x^i^odiicU imported iuio the United States 
during each of the five fiscal years 1806 - 1800 — Oontiniied. 


Articl(*.s imported. 


VEGETA rsLE MATTER— continued. 

Cliicory root, raw, tins^rouiKl pound. 

Chicory root, rousted, ground, or otherwise pre- 
pared pound. 

Total chicory root -do... 

Ooffee substitutes, n. e. s do... 

Total colleo substitutes do... 

Cotton do... 

Flax, and tow of ton. 

Flax, hackled, etc do.. . 

Hemp, and tow of do. . . 

Hemp, hackled , etc do . . . 

IstlG,or Tampico fiber do... 

Jute and jute butts do... 

Manila hemp — do . . . 

Sisal grass do... 

Fibers, vegetable, n. e. s do... 

Fruit juices: 

Prune juice or prune wine gallon. 

Other, including cherry juice do... 

Total fruit juices do... 

Currants pound . 

Dates - do... 

Pigs do... 

Pluins and prunes do. . . 

Raisins do... 

Alnionds do... 

Ginger , preserved or pickled do . . . 

Hay ton. 

Hops pound.. 

Indigo do 

Mai t , barley bu shel . . 

Malt liquors, bottled gallon. 

Malt liquors, unbottled do. . . 

Total malt liquors do... 

Oil cake pound.. 

Olive oil, salad ... gallon . . 

Opium, crude or unmanufactured pound.. 

Opixim, prepared do — 

Total oiiiuin do — 

Rice do 


Rice flour, rice meal, and broken rice do — 

Total rice and rice meal do — 

Linseed, or flaxseed *, — bushel.,! 

Spices, uuground: 

Np.tiuegs pound.. 

Pepper, black or white do — 

Other (free of duty ) do — 

Spices, ground (and other dutiable) do — 

Total spices do..^. 

Spirits, distilled: 

Of domestic manufacture, returned, proof 

gallon- 

Brandy .proof gallon.. 

Other do — 

Total distilled spirits do — 

Starch pound . . 

Straw ton. 

Molasses gallon. 

Beot sugar not above No. Hi Dutch standard, 

pound 

Sugar, other than beet, not above No* 10 Dutch 

standard pound., 

Sugar above No. 10 Dutch standaiTl do — 

Total sugar do... 

Tea do... 

Tobaceo,leaf: 

Suitable for cigar wrappers do, 

Other (including stems) do... 

Total leaf tobacco do... 

Vanilla beans do... 

Beans and peas bushel. 

Cabbages number. 

Onions bushel. 

Potatoes - , — dp . - . 

V inegar - . - gallon. 

Chamjjagne and other sparkling wines, dozen 

Still wines, bottled dozen bottles. 

tol wines, unbottlod gallon. 


Yeai's ended June 30— 


1895. 1 

1896. 

1897. i 

1898. 

i 

$0,017 1 

$0,013 

i 

$0,016 

.033 i 

.033 

.035 ; 


.017 1 

.014 

.014 ! 

.016 

.(KIO 

.038 

.037 ; 

.034 

.022 

.017 

.017 

.030 

.096 

.319 

. 113 ! 

.095 

201.43 

179.21 

ms . 01 ■■ 


472. 16 

4 S 8.62 

375.01 1 1 

122 22 

lrZ 5.26 

124.27 : 

1 

164.46 

213.05 

273.71 j 

■ i . yj . 4 t ) 1 

46.65 

58,78 

53.20 1 

r >0,84 ! 

24.88 

22.49 

23.93 i 

.‘>2.65 ! 

80.76 

76.30 

73.08 I 

61.44 1 

.57.64 

65.47 

60.61 : 

74.58 

52.79 

41.13 

60.32 i 

62.22 I 

.739 

.830 

.701 I 

.890 



1 

.489 




.621 

.036 

.017 

.6^ 

.033 

.021 

.020 

.024 

.027 

.050 

.054 

.060 

.053 

.037 

.142 

.103 

,180 

.041 

.043 

.045 

.058 

.103 

.098 

.091 

.115 

7.10 

9. 16 

8.59 

8.92 

.191 

.217 

.209 

.273 

. m) 

.501 

.482 

.586 

.677 

.8.56 

.847 

.925 

.953 

.970 

.078 

.948 


.293 

.279 

.285 

.5 H ) 

. 507 

.5.26 

.479 

.007 

.m 

.007 

.004 

1.23 

1. 17 

1.32 

1.25 

2.04 

1.87 

2 .{H 

2.14 

6.58 

7.44 

7.31 

6.51 

3.31 

3. 06 

2.70 

4.10 

.017 

.016 

.010 

.022 

.014 

. 013 

.015 

.016 

.016 

.015 

.018 

.020 

1.09 

1.08 

1.03 

1.11 

.331 

. 320 

.270 

.373 

.m) 

. ( KJ 9 

.047 

. oa 5 

.059 

.052 

.053 

.065 

.132 

. 113 

.111 

.100 

.063 

.060 

. W 54 

.076 

.870 

.913 

.903 

.,860 

2.60 

2.66 

2.70 

2.87 

1,09 

1,16 

1.20 

1 1.30 

3.23 

1.31 

1.27 

1.21 

.019 ■ 

.018 

,018 

.017 

3.17 

3.95 

3.38 

3.08 

.m 

,157 

.158 

.151 

.020 

.02;) 

.018 

.019 

.021 

.022 

.021 

,023 

.028 

,029 

.025 

.024 

.021 

.023 

.020 

.022 

.135 

.135 

.131 

.140 

1.27 

1.07 

.9.35 

.981 

.359 

.394 

.,506 

..5,51 

,.55 :j 

.501 

,694 

,715 1 

3.61 

4.30 

5.;3() 

4.37, 

1.01 

1.07 

1.01 

.912 


, , .044 

,055 




1.12 

.878 

.450 

.728 

.591 

.404 

.264 

.303 

.270 

.261 

. 14.77 

14.73 

14.64 

14.68 

4.82 

4.86 

4.77 

4*88 

.697 

.688 

.680 

.721 




$0,015 

.0^33 

.027 

.OBT 

.033 

.100 

201.81 

121.0}) 

G 4.31 

27.61 

Ihi . T ? 

128.12 

68.74 

.770 

-517 

.631 

.026 

.025 

.049 

.100 

.057 

.123 

.044 

5.81 

.449 

.543 

.892 

.999 

.2116 

.523 

.005 

1.17 

2.38 

6.67 

3.22 

.020 

t 015 

.019 

3.07 

.241 
. 0A8 
.072 
.099 
.090 


.836 

2.85 

1.37 

.1.29 

.016 

2.20 

.136 

,021 

.024 

.027 

.024 

.131 

1,05 

.581 

.705 

4.54 


.647 

\m 


18.08 

4.90 
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Averg^ge export pries of agricult itral products exported from the United States 
dur ing each of the five fiscal years lS96-lS9tK 


ss oxix . 


ANIMAI^ MAM’TKH. 

Cattle head., 

- do — 

Hoi'syes do 

Mules do.... 

Silioep do — 

Beeswax pound.. 

Butter ..do— . 

CUieoso do 

dozen.. 

Feathers, other than ostrich pound.. 

CtIuo do 

Hides and skins, other than furs do — 

Beef, canned ..do.... 

Beef, fresh do. . .. 

Beef, salted or pickled do ... , 

Beef, other cured do... 

Tallow do... 

Bacon do... 

Hams do... 

Pork, fresh do... 

Pork, salted or pickled do... 

Lard - do... 

Miitton do... 

OleO“Oil do... 

Oleomargainn (imitation butter) do... 

Lard oil gallon. 

Other animal oils,exceiit whale and flsh ..do... 

Total animal oils, except whale and fish. ..do.. . 

Silk waste pound. 

Stearin ..do... 

Wool do... 


Years ended June ilO - 




.1801 >. 


IStlT. 


VEOETAliLE MATTEU. 

Barley bushel . 

Bran, middlings, and mill feed ton..., 

Bread and biscuit pound. 

Buckwheat bushel . . 

Corn (maize) do.... 

Commeal barrel. 

Oalp bushel. 

Oatmeal pound . 

Eye bushel. 

Eye flour barrel. 

Wheat bushel 

Wheat flour barrel 

Cider gallon 

Cotton, sea-island pound 

Cotton, other than slaa-island do. . , 

Total cotton inhales do... 

Waste cotton do 

Total cotton do... 

Apples, dried do 

Apples, green or ripe barrel.. 

Prunes poimd. . 

Eaisins. — do.... 

Ginseng do 

Glucose, or grape sugar do 

Hay ton.. 

Hops i pound-. 1 

Lard substitutes, n. o. s. (cottoleue, lardino, etc. )j 

pound 

Malt - bushel- 

Malt li<iuors, bottled dozen }>ottles.. 

Malt liguors, unbottled gallon.. 

Com oil cake pound, 

OH csaKe and oil-cake meal, cotton-seed do... 

Oil cake and oil-cake meal, flaxseed, or linseed, 

piound.... 

Total oil cake and oil-cake meal pound. 

OoraoU, gallon. 

Cotton-seed oil do 

Lmseed oil do.... 

: Peppormmt ^ inmnd. . I 

‘ Eke bran/m^^, and polish ./.".I"” IJIl'IdoII'. 

, Total rice and rice meal. . do.... 

Ootton seed do 


$ 93 . 
H).m 
157 . {«) 
74.14 
0.48 

nm 

.164 

.091 

.168 

a.l()8 

. 0 J »7 

.064 

.089 

.088 

. a 57 

.090 

.050 

.m 

.104 

.074 

.071 

.078 

.081 

.091 

jm 

.549 

. 5:23 

.544 

M 

.059 

.113 


.491 


. 51^9 

2,00 

.028 
.566 
3.20 
.576 
3.38 
.128 
. 182 
.< i > r )8 
.058 


.058 

.065 

2 . J 19 


3.54 

.010 

14 . 84 , 

.107 

.076 

.681 

1.15 

.256 


.009 

.012 

.010 


2.22 

,038 

.m 

Mi) 

.008 


$ 1 ) 2.79 

10.80 

140 . 5.2 

68 . 6:1 

0.26 

. fJ 96 

.152 

.084 

.147 

.166 

.095 

.098 

.088 

.084 

.056 

.115 

.044 

.079 

.(K)8 

.059 

. 0.57 

.(XK> 

.075 

.078 

.097 

.511 

.504 

.510 

.304 

.051 

.123 


.404 


.045 


.378 
2.36 
.260 
.024 
.450 
2.£)6 
. 05.5 
3.56 
.128 
. 199 
.080 
.081 


.081 

.050 

2.58 


3.86 

.016 

14.80 

.oas 

.060 

.635 

1.20 


.009 

.011 

.010 


.282 

.495 

2.05 

.010 

.006 

.006 

.007 


$ 92.70 
10.30 
120. 64 
72.97 
0.27 
.289 
.143 
.091 
. i ;^9 
. 09 £> 
.095 
.077 
.086 
.078 
.052 
,089 
.o:jr 
.008 
.097 
.073 
.049 
. 1)51 
.078 
.059 
.097 
.437 
.425 
.435 
.244 
.051 
.118 


. 38.2 


.046 

.405 

.306 

1.90 

. fM 9 

.023 

.428 

2.87 

.753 

3.84 

,122 

.189 

.074 

,074 


.074 

.044 

1.58 


4.68 

.014 

13.71 

.114 

.053 

.012 

1.16 

.223 


.009 


.009 

.009 


.254 

.: i 84 

1.58 

.038 

.CHKI 

Am 

.006 


1898 . 


$8(i. 12 
7.67 
‘ 120.75 
82. 09 
0. 08 
.277 
. 150 
.086 
.163 


. 090 
.088 
. 088 
. 084 
, 053 
.094 

. o;is 

. 071 
.095 
.067 
.056 
.056 
.085 
.fMiO 
:089 
.395 
.409 
.397 
.123 
.047 
.149 


.493 
14.58 
.OtO 
.430 
.355 
2. 13 
.298 
.021 
.568 
3.46 
.983 
4.51 
.129 
.,177 
.059 
.060 
.041 
.060 
.(Xil 
2.78 

Am 

.051 

3.67 

,015 

14.07 

.154 

.052 

.707 

1.22 

.226 

.(K)9 

.009 

.010 

,009 

.218 

.252 

.427 

1.24 

.043 

..tXXJ 

.01,0 

.006 


1899 . 


$ 78. 35 
6. 88 
ina.m 

76. 52 
5. 96 
.275 
,161 
.087 
.174 


. 094 
. 09 :i 
.091 
. 0 S 3 
. 054 
. 092 
. 041 
. 074 
. 092 
. IM ; i 6 
. 058 
.059 
.078 
.064 
.092 
.450 
.387 
.440 
.125 
.048 
.141 


.607 
15.65 
.019 
.552 
.390 
2. 24 
. 3:13 
.022 
,585 
3.11 
.748 
3.95 
.131 
.167 
.055 
.056 
.037 
.055 
.065 
3.18 
.068 
.052 
3.99 
.016 
13.23 
.171 

.054 

,715 

1.21 

.257 

.009 

.009 

.oil 

.009 

.239 

. 2:19 

.440 

1.01 

.045 

. m )6 

<".008 

.000 


a Exclusiye of egret feathers. 



SUGAR STATISTICS. 


839 


Average export price of agricultural product a exported from the United states 
during each of the five fiscal years 1803’-lS90--^OontimLed. 


Articles exported. 

Years ended June 30— 

1895. 

1896. 1 

1 

1897. 

1898. 

1899. 

VEtJETABijU MATTKii— continued. 

I 

1 




Flaxseed, or linseed 

bushel. . 

§1.17 

§0.910 ! 

$0,820 

§0.899 

§0.995 

Clover seed 

pound-. 

.093 

.079 1 

.077 

.OCd 

.oc:i 

Timothy seed 

do-.- 

,056 

.m 

.014 

.031 

.031 

Alcohol, including cologne spirits 

.proof gallon. . 

t/..268 

ft. 257 

a. 336 

.286 

.280 

Brandy 

do — 

.942 

.078 

1.07 

1.5i) 

1.40 

Rum 

do-.. 

1.29 

1.36 

i 1.36 

1.39 

1.38 

Bourbon whisky 


1.03 

1.34 

■.742 

.841 

1.19 

Eyo whisky 

do 

1.97 

i.ro 

1.80 

1.78 

1.57 

Distilled ‘spirits, ii. e. s 

do 

.389 

.450 

.*451 

.818 

1.25 

Total distilled spirits 

-do 

.934 

. 0t)7 

.834 

.637 ! 

. 77:1 

Starch 

pound- 

.031 

.028 

.021 

.019 ! 

.021 

irolasses 





.070 

078 

Sirnu_. _ _ do 




.103 

146 

Total molasses and siriii:) 

do ‘ 


.106 

.088 

. 09.3 

;i:31 

,Sugar , brown 

l)oimd— 


.035 

.03:2 

. o:j8 

.035 

Sugar, relined 

do-- 

.046 

.049 

.047 

. 050 

.045 

Total sugar 

do — 

.045 

.049 

.04i5 

.049 

.045 

Sugar meal 

do— 


.017 




Tobacco, leaf 

do-- 

.087 

.0.85 

.080 

.087 

.05)2 

Tobacco, stems and trimming.s 

do — 

.025 

.021 

.022 

.023 

.026 

Total tobacco 

do — 

.086 

.083 

.078 

.084 

.090 

Beans and peas 

bushel-' 

1.77 ! 

1.33 

1.23 

1.28 

1.44 

Onions 

do— 

.876 

.7:18 

.817 

.907 

.814 

Potatoes 

do i 

.7:jo i 

.546 

.556 

.761 

.777 

Vinegar 

gallon... 

.141 

.138 

.ISl 

.119 

.1:36 

"Wines, bottled 

dozen TiOttles— 

4.04 

4.05 

4. 14 

4.83 

4.74 

Wines, unbottled 

gallon- 

.485 

i 

.453 

.420 

-417 


a Including wood alcohol. 


SU0AB STATISTICS. 

[From Section of Foreign Markets.] 

Quantity of sugar imported into the Uniied States from the principed countries 
of supply during each fiscal year from ISVo to 1S99, inclusive. 


Countries 
from which im- 
ported. 


1895. 


Years ended June 30— 

\m. 


180T. 


1898. 


1899. 


Annual a\*erage- 
189.5-1899. 


Cuba 

(1-ermauy 
Put(!h East In- 
dies 

Hawtiiiau Is- 
lands 

British West 

Indies 

British Q uiana 

Brazil 

Santo Domingo 

Egypt 

Puerto Rico ... 
Philippine Is- 

lund.s 

Belgium 

Austria-H u n- 

gary 

United King- 
dom 

Netherlands... 

France 

British Africa. 
Dutch Guiana . 

China 

Danish West 

, Indies 

Argentina 

British East 

Indies 

Peru 

Hongkong 


Pounds, 
,845,703,3118 
aU, 18S},908 

S;x8{),4,C4,iJ70 

274,Ji85,aiJ8 

193,498,237 

110,848,901) 

180,2t53,i):i9 

4)0,492,109 

g3,)250,815 

50,352,954 

68,770,492 

24,;838,13i) 

7,411,234 

40,610,295 

]2,600,20}1 

f?5,832 

3,776,030 

8,794,544 

23,096,923 

9,131,589 


Pounds, j Pounds. 
1,093, 173.312 577,7JK),173 
525, 991, 05711, 604,233,0711 


1,008,27^ 


8,351,4951 


567, 070, 780 

a52,lT5,» 

217,421,118 
340,433,256 
191, 457, 878 
110,972,841 
100,335,317 

81,r>82,810 

145,07.5,3^14 

72,721,180 

40,703,9:29 

56,992,102 

40,1)05,803 

;54,810,J170 

26,564,115 

12,299,609 

31,827,859 

12,202,019 

0,;m,221 

2,505,592 


12,046,9731 


634,171,630 

431,217,116 

322,103,8611 

175,639,170 

140,773,692 

1:81,270,582 

124,055,211 

86,607,317 

73, 46.3, .577 
130,433,987 

105,138,128 

68,250,019 

82,248,004 

92,160,241 

’25,895,460 

18,043,833 

11,437,760 

16,999,347 

40,940,759 

11,173,293 

2,86:1,350 

3,243,030 


Pounds. 
440,225,111 
175,275,440 

621,731,40.2 

499,776,895 

231,401,740 
139, 145, .5:29 
139,426,285 
94,3:16,444 
52,354,144 
98,452,421 

29, 489, 000 
1,306,370 

2,788,707 

21,106,700 

38,659,827 

17,781 

12,081,142 

25,636,341 

7,161,064 

14,832,991 

12,428,502 

9,381,265 

«,544,a57 

4,183,246 


Po?mc?s. 

6r)3,543,65c 

007,127,773 

980,4:38,330 

462, 42:1, OfK) 

207,565,738 

138,152,404 

41,222,102 

112,213,f)37 

141,940,690 

107,208,014 

51,625,280 

30,000 

69,397,343 

16,685,790 

0,894,728 

66,007 

55,075,128 

38,124,370 

10,758,164 

22,711,543 


20,509,283 

50,080,303 

5,084,695 


Poxoids. 
924,()J)8,73() 
656,762,182 

018,0i)5,2ti4 

403, 09.5, 

246.308,141 

142,043,878 

1:18,628,411 

104,258,816 

88,:?87,236 

86,040,7013 

73,484,859 

4;5,775,937 

45,087,880 

40,728,995 

;-i6,273,857 

25,419,846 

24,878,375 

20,579,7:19 

16,976,474 

15fl75,618 

13,142,090 

12,325,542 

12,297,702] 

6,582,008 


\Perct. 

24.24 

17.23 

1C. 21 

10.60 

6.46 

3.73 
3.64 

3.74 
3.32 
3.36 

1.93 

1.30 

1.18 

1.07 

.95 

.67 

.65 

.64 

.45 

.40. 

.34 


.:32 

.17 



840 yeakboSk op the department op agriculture. 


Qiuu^tiiy of sugar imported info the United States from the primdpaf countries 
of mpply during each fiscal year from ISOS to ISOO^ inetusive — Continued. 


Countries 
from which im- 
ported. 

Year ended June 30— 

Annual average, 

1895. 

Pounds. 

189(). 

Pounds. 

1897. 

Pounds. 

815,702 

1,412,255 

1,098,330 

86.652 

1898. 

1899. 

1895-1899. 



Russia, Euro- 
pean 

Pounds. 

242,575 

3,059,018 

717,532 

4,921,135 

277,260 

Pounds. 

14,800,:295 

:i088,60J) 

2,020,001 

4,477,560 

5,085,441 
361, 397 
2,471,012 
978, 149 

Pounds. 

3,171,714 

2,917,564 

2,694,142 

1,995,270 

1,484,4:3() 

072,279 

494,202 

1,317,080 

Prrrf. 

0.08 

.08 

.07 

.05 

.04 

.02 

.01 

.03 

Mexico 

Canada 

Guatemala 

Dutch West 

Indies 

Turkey, Asiatic 
Salvador 

3,021,232 

8,329,901 

577,050 

4, (KM). 707 
1,304; 887 

3,972,828 





Other countries 

Total 

3,055,520 

725.055 

330,910 

898,795 

3,-574,510,454 

3,890,338,557 

4,918,905,733 

2,089,920,851 

3,980,250,569 

3,8U,985,:233 

100.00 


Value of sugar imported into the United States from the principal countries of 
supply during each fiscal year from ISOS to ISOO, indnsive. 


Countries from 
wbicli imported. 


Cuba 

Germany 

Hawaiian Islands. , . 
Hutch East Indies. . 
British West Indies 

Biitish Guiana 

Brazil.. 

Egypt 

Santo Domingo 

Puerto Bico 

Philippine Islands.. 
United Kingdom ... 
Austria-Hungary 
Belgium .... 
Netherlands . - 
Hutch Guiana 
China . 

Pi*aiice 

British Af?vc% 

Danish 71? est Indies 

Argentina 

Peru 

British East Indies . 

Hongkong 

Canada 

Russia, European .. 

Guatemala 

Mexico 

Dutch West Indies , 

Turkey, Asiatic 

Salvador 

Other countries .... 



Total. 


Years ended June 30— 


1805. 


Dollars. 
40,100,204 
6,332,016 
7,403,658 
5,759,436 
3,989, 614 
2,517,726 
2,701,287 
690, 277 
1,188,951 
994.084 
1,111,006 
970,260 
178,472 
458, ra 

689 
668,287 
1,412 
49.725 
205,333 


i?4.957 

230,292 

289,060 


0,018 

65,112 


55,014 


76,463,830 


1890. 


1897. 


Dollars, 
;24,in3,8a5 
12,528,755 
n.330,79<i 
11,388,487 
4,700,527 
3,414,308 
8,776,480 
2,057,425 
2,459,302 
1,707,318 
3,270,902 
1,402,094 
958, *402 
i,771,98t^| 
1,182,005 ' 
289,243 
920,301 
859,359 
401,054 
201,728 
159,108 


32,839 
SSJlOlO 
92, 093 


63,572 

48,974 


18,411 


89,219,773 


Dollars. 

11,982,473 

29,844,019 

13,165,084 

13,090,323 

5,893,877 

3,057,025 

2.136,989 

2:610,423 

2,059.109 

1,577,911 

1,199,2<)2 

1,452,004 

1,957,027 

1,910,933 
380,959 
313,80;i 
1,421,317 
- 417,850 
310,781 
. 917,457 

66,969 
174,5;il 
87,405 
74, 191 
14,927 


19.111 

1,701 


9,291 


99,006,181 


JS9S. 


Dollars. 

9,828,007 

3,520,790 

16,660,412 

11,250,181 

4,552,454 

3,045,6(^0 

3,317.9{K> 

i,mo7i 

2,030,2:19 

1,913,742 

381,27'9 

504,714 

67,8:11 

• 

967,908 

6a5,320 

176,751 

480 

131,409 

312,440 

2(50,957 

148,599 

i:i4,838 

107,295 

32,589 

5,7:10 

212,(i:i7 

48,682 

4,811 


it5,;i:i4 


00,472,740 


Dollars. 
10,412,088 
14. » 417 
17,292,723 
19,817, 64{) 
0,040. 479 
3,401,889 
810,270 
:i,570,;i4;j 
2,050,450 
2,495,849 
900,323 
4:14,237 
1,485,037 
— ■‘7m' 

170,014 
953,047 
290,574 
2,500 
■ 835,950 
650,502 


921,430 

500,297 

141.707 

1:19, 02:j 

340, 8.15 
118,202 

i:}«,89;t 

85,2120 

63,459 

2:2,749 


94,964,120 


Annual average, 
1895-1899. 


Dollars, 
20, 485, 241 
13,204.:i«() 
VI 171,735 
12,201,215 
6,037,390 
3,219,:i35 
2,348,(M)6 
2, 1.34, 108 

2,079.42:1 

1,7:17, 781 
1,186,342 
953. .WS’ 
.. 929,:ir)4 

914,95:5 

900, 044 
mim 
475, 14:5 

457,015 
379,210 
?530,570 
207,5114 
235.400 
an), 092 
185,280 
125,511 
72.290 
67,, 50:5 
47,894 
558,488 
17,045 
12,092 
24,:500 


84,037, 1{52 


Pc>‘ ct. 
24.;i8 
15.78 

15. 07 
14.59 

5.99 

3.8:5 

2,79 

2.54 

2.47 

2.07 
1.41 
lU 
1.11 
1.(Kf 

1.08 
.57 
.57 
.54 
.45 
.:59 
.;52 
.27 
,24 
.22 
.15 
.(H> 
.08 
.m 

.05 

.0!3 

.01 

.015 


100.00 



FliKIGHT RATES ON MISSISSIPPI EIvSr. 841 

TRANSPORTATION RATES. 

Grain; average rates, in cents jjcr bushel, from St. Louis to Neic Orleans by river. 


[Compiled from reports of the St. Louis Merchants’ Exchangre; reprinted from Bulletin No. lo, 
Miscellaneous Series, Division of Statistics.] 


Year, 

Grain 
in SiKjlcs 
per 100 
pounds. 

Per bushel. 

Wheat 1 
in 

hulk. 

Corn and rye. 

High 1 
water. ; 

Low 

water. 

IbOOc 



9 05 

in 03 

1807 a 



11.09 

U 83 

1808 a 



6.2.3 

9 84 

iSoOff. 



6.32 

8 43 

1870 a 



9.23 

13 66 

1871a. 



6. 71 

ltL29 

1873a - - 



9. 79 

19 04 

1878 a 



6. 15 

OjiT 




4.95 

8 09 

1875 



4.87 

10 01 




5.03 

11 SO 

1877 a i 

20. 04 

8.11 

7.63 

8.59 

1878 a 

17. 86 

7.19 

4.96 

8. 93 

1879 

18 


5 

11 

1880 

19 

8.25 


9. 50 

1881 

20 

6 

4 

8 

1883 

20 

i 6.42 

5.50 


1883 

17. 75 

1 

5. 50 

5 

1 

1884 ’ 

14 

6.63 

5 

1 

1885 

15 

6.40 

5 

i 

1880 

16 

6.50 

5 

7 

1887 

18.23 

6 

5 

7 

1888 

15 

6.50 

5 

7.50 

1889 

17.93 

5. 95 

5 

ij* 

18i)0 

15.66 

6.58 

5 

1 ‘ 

1891 .* 

16.28 

6.88 

5 

7,50 

1893 

16.87 

6.50 

5 

1 

1893 

17.54 

6.53 



1894 

17.14 

5.89 



1895 

12.50 

5.95 



1890 

14. 55 

5 



1897 - 

15 

4.98 



1898 

10 

4.50 



1899 

10 

4. 50 









a Kates in currency reduced to their equivalents in gold. 



842 yearboCk of the department of agriculture, 


^ Miscellaneom commodities, New YorTc to Chicago hg rail. 

AVERAGE RATES FOR LESS THAK CARLOAD QUANTITIES, IN CENTS PER 100 

POUNDS. 

[From Biilletm No. lo, Mi-'icollanooiis Series, Division of Statistics.] 


Year. 

Furni- 

ture. 

Agri- 

<‘Ul- 

tural 

imple- 

ments. 

Load. 

Bag- 

ging. 

Ci*ock- 

ery 

and 

earth- 

en- 

ware. 

Cof- 

fee. 

Starch. 

Sug- 

ar. 

Molas- 

ses. 

Rico. 

1S67 (t 

1,37 

137 

CO 

117 

117 

117 

117 

60 

00 

60 

IRf'ifirt. 

133 

122 

56 

103 

103 


87 




X86i) a 

99 

99 

54 

92 






54 


113 

113 

61 

98 ■ 









1S71 rt 

81 

81 

39 

71 

49 

30 

58 

36 

46 

40 

I&7i2a 

105 

105 

43 

93 

81 

43 

72 

43 

55 

51 


09 


31 

62 

31 

31 

50 

31 

40 

31 



1874 rf, 

81 


37 

74 

37 

37 

02 

37 

4‘.) 

37 

1375 r/ 

53 


25 

48 

29 

24 

40 

24 

41 


387ti« 

39 


2<> 

37 

20 

20 

. 32 

20 

23 

20 

1877 a 




33 


31 

33 

.50 


40 

33 

ISTSa 

77 


41 

41 

41 

41 

41 

n 

41 

41 

187ii 

75 


41) 

40 

40 

40 

40 

40 

40 

40 

1880 

73 


40 

40 

40 

40 

40 

40 

40 

40 

1881 

0.5 



33 

33 

33 

31 

3i 

33 

33 

1882 

50 


2ti 

20 

20 

20 

.20 

24 

24 

20 

1883 

73 

i 

a') 

35 j 

35 

35 

35 j 

30 

30 

3.5 

1884 

73 


35 

35 

35 

35 

35 

2.5 

25 

35 

1883 

50 


27 

21' 

27 

27 

27 

20 

20. 

27 

18K6._. 

73 


85 

35 

35 

35 

35 

25 

25 

1 35 

■1887 

73 


33 

46 

35 

35 

35 

33 

33 

35 

1888 

73 

49 

ai 

49 

33 

35 

35 

35 

35 

35 

1889 

75 

50 

35 

50 

35 

33 

85 

35 

35 

35 

1880 

75 

50 

35 

50 

35 

35 ' 

35 

So 

35 

35 

1891 

75 

50 

35 

50 

35 

35 

35 

35 

35 

35 

1893 

75 

50 

35 

50 

35 

35 

35 

35 

35 

35 

1B93 

73 

50 

35 

50 

35 

35 

35 

35 

35 i 

35 

1894 

7.5 

50 

35 

50 

35 

35 

35 

35 

35 

35 

1895 

75 

50 

35 

50 

35 

35 

35 

35 

35 

35 

1896 

75 

50 

35 

50 

35 

35 

35 

.35 

35 

35 

1897 

75 

50 

35 

50 

35 

35 

35 

35 

35 

35 

1898 

75 

50 

35 

50 

35 

35 I 

35 

35 

35 

35 

18il9 

75 

50. 

35 

BO 

35 

35 

35 

35 

35 

35 


a Rates iu ourrency reduced to their equivulents in gold. 


Soap. 


and 

raticy. 

Com- 

iru,)U. 

117 

03 

103 

56 

92 

54 

98 

60 

71 

46 

93 

55 

62 

40 

74 

49 

48 

33 

37 

23 

65 

40 

62 

41 

(10 

40 

61.) 

40 

51 

33 

44 

20 

60 

35 

60 

35 

. 45 

27 

60 

35 

6.1 

35 

63 

35 

65 

35 

65 

35 

49 

35 

35 

35 

35" 

35 

35 

(i5 

35 

35 

35 

35 

3.5 

35 

35 

35 

35 

35 



RAILROAD RATES, NEW YORK TO CHICA^fO. 843 

3^'iscellaneous commodities^ Neic York to Chicago hy rail — Continued. ^ 

AVERAGE BATES BOB CABLOADS, IN CENTS PEB m POUNDS. 


Year. 

Furni- 

ture. 

Agri- 

cul- 

tural 

imple- 

ments. 

Lead. 

Bag- 

ging. 

Crock- 

ery 

and 

earth- 

en- 

ware. 

Cof- 

fee. 

Starch. 

Sug- 

ar. 

Molas- 

ses. 

! 

Rico 

Soap. 

Ca.stilo 

and 

fancy. 

Coin 

mon. 

18<)7 a 

137 

137 

60 

117 

117 

117 

117 

GO 

60 

i 

60 1 

117 

93 

18G8C/. 

122 

122 

50' 

103 

103 


87 



56 ; 

103 

56 

1869 a 

99 

99 

54 

92 







92 


.1870 a 

113 

113 

01 

98 



78 




98 

tK) 

1871a 

81 

81 

39 

71 

49 

30 

58 

36 

40 

46 

71 

46 

1872 a 

105 

105 

43 

93 

81 

43 

72 

43 

55 

51 

93 

53 

1873 a 

69 

54 

31 

02 

31 

31 

oC. 

31 

40 

31 

G2 

40 

1874 a 

81 

49 

37 

74 

37 

37 

02 

37 

49 

37 

74 

49 

1875 a 

5J3 

33 

25 

48 

29 

24 

40 

24 

41 

25 

48 

as 

1876 a. 

39 . 

23 

20 

37 

20 

20 

32 

20 

23 

20 

37 

23 

1877 a 

72 

39 

33 

56 

33 

33 

50 

33 

40 

33 

65 

40 

1878 a 

77 

41 

41 

41 

41 

41 

41 

41 

41 

41 

62 

41 

1879 

75 

40 

40 

40 

40 

40 

40 

40 

40 

40 

6f» 

40 

1880 

75 

40 

40 

40 

40 

40 

40 

40 

40 

40 

00 

40 

1881 

65 

a3 

33 

33 

as 

33 

m 

33 

33 

83 

51 

33 

1882 

56 

20 

20 

26 

26 

26 

20 

24 

24 

26 

44 

20 

1883 

75 

36 

a5 

36 

35 

35 

35 

3) 

30 

35 

00 

35 

1884 

75 

30 

35 

a> 

35 

■ 35 

35 

25 

25 

35 

00 

35 

1885 

50 

27 

27 

27 

27 

27 

27 

20 

20 

27 

• 45 

27 

1880 

75 

35 

35 

35 

35 

35 

35 

25 

25 

35 

60 

33 

1887 

67 

31 

27 

35 

31 

27 

27 i 

25 

29 

35 

04 

31 

1888 

03 

30 

25 

35 

, 30 

25 

25 ? 

25 

3) 

.25 

03 

30 

181^9 

65 

SO i 

25 

35 

30 

25 

25 1 


30 

25 

03 

30 

1890 

65 

30 ' 

25 

35 

30 

25 

25 

25 

3) 

25 

05 

30 

1891 

65 

30 

25 

85 ! 

30 

25 

25 

25 

3f) 

25 

44 : 

20 

1892 

65 

30 

25 1 

35 

30 

25 

25 1 

24 

30 

25 

23 

25 

1893 

65 

30 

25 

35 

30 

25 

25 1 

24 

30 

25 

^ 25 

25 

1894 

65 

30 

25 

35 

30 

35 

25 

24 ' 

30 

25 

23 

25 

1895. 

65 

30 

25 

35 

30 

25 

25 

24 

30 

25 

25 

25 

1896 

Go 

30 

25 

35 

30 

25 

25 

24 

30 

25 

25 

25 

1897 

65 

30 

25 

35 

30 

25 

25 

24 

30 

23 

25 

25 

1898 

ao 

SO 

25 

36 

30 

25 

25 

24 

30 

25 i 

25 

25 

1899 

05 

30 

25 

36 

30 

25 

25 

24 

30 

25 

25 

25 


a Rates in currency reduced to their equivalents in gold. 



844 YEAKB(JOK OF THE DEPARTMENT OP AGRICULTURE, 


^ Miseellaneoua commodities. New Yoric to Chicago by rail — Coiitiiuiecl. 

AVERAGE RATES, REGARDLESS OP QUANTITY SHIPPED, IN CENTS PER 100 

POUNDS. 


Year. 

Dry 

goods. 

Cotton 

piece 

goods. 

Boots 

and 

slices. 

Tea. 

Drugs. 

1807 a 

137 

137 

137 

137 

137 

1808 (t 

123 

333 

133 

133 

U3 

1801Kt 

^ 9<9 

90 

09 

99 

W) 

1870 o 

113 

113 

113 

1.13 

113 

1871 n. 

81 

81 

81 

81 

81 

1872a 

105 

105 

105 

105 

l(i5 

3878 a 

00 

09 

00 

09 

69 

1874a 

81 

SI 

81 

81 

81 

1875a 

53 

53 

53 

53 

53 

187aa. 

39 

3?) 

JJ9 

39 

39 

1877 (!• 

73 

73 

73 

73 

73 

1878 a 

j 77 

77 

77 

77 

77 

1870 

75 

75 

75 

75 

75 

1880 

75 

75 

75 

75 

75 

1810 

05 

05 

05 

05 

05 

1882 

50 

50 

5(> 

56 

56 

1883 

75 

75 

75 

75 

75 

3884 

75 

75 

75 

75 

75 

1885 

56 

5t) 

50 

5r> 

60 

188C 

75 

00 

75 

75 

75 

18S7 t 

75 

50 

75 

75 

75 

1888 

73 

49 

73 

73 

73 

1880 

75 

50 

76 

75 

75 

1890 

75 

60 

75 

76 

75 

1891 

75 

50 

75 

75 

75 

1892..... 

75 

50 

75 

75 

75 

1893 

75 

60 

75 

76 

75 

1894.. - 

75 

50 

75 

75 

75 

1895 ^ , ...... 

75 

50 

75 

75 

75 

1890.. 

75 

50 

75 

75 

75 

■ 1807 

75 

60 

75 

75’ 

75 

1898 

75 

50 

75 

75 

75 

1899 

75 

50 

75 

75 

75 


«. Rates in enrroticy reduced to their oquivalentB in gold. 
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RAlhUOAD RATES, CHICAGO TO NEW Y^RK. 

Live mtoch and dressed meats, Chioago io New York by rail, 

AVERAGE RATES, IN’ CENTS PER l(X) POUNDS. 


[From Bulletin No. Miseellaneou.s Series. Division of Statistics.] 


Year. 

Cattle. 

Hogs. 

Slief^p. 

Horses 

and 

mules. 

Dres.sed 

beef. 

Dressed hogs. 

Refrig- ' Oommon 
enitor 
cars, i 

1872 a 





81 

i 

1873 a 





83 


1874 a 





85 

[ 

1875 a 





72 


IfiTtia 





62 


1877 a 





7- 

i 

1878 a 





79 

1 

1879 

47 

45 

61. 

00 

82 



1880 

55 

4:1 

05 

60 

88 

! 


1881 

m 

31 

61 

GO 

56 ; . _ i 

1882 

36 

29 

53 

00 

57 

i 


1883 

40 

32 

a) 

60 

64 



1884 1 

31 

28 i 

44 

60 

51 



1885 

31 

' 20 1 

43 

60 




1880 

■ S3 

30 ! 

1 ^ 

60 

61 

5*3 

48 

1887 

33 

32 : 

4<.) 

60 

62 

59 

54 

1888 

23 

26 i 

i 31 

60 

46 

46 

44 

1889 

25 

30 

30 

60 

47 

47 

45 

1890.. 

23 

28 

30 

60 

39 

39 

39 

1891 

27 

30 

30 

60 

45 

45 

45 

1893 

28 

28 

30 

60 

45 

46 

45 

1893 

28 

20 

30 

1 60 

45 

45 

45 

1894 - 

28 

30 

SO 

1 60 

45 

46 

45 

1895 

28 

30 

30 

1 60 

45 

45 

45 

1890 

28 

:io 

30 ! 60 

45 

45 

45 

1897 

28 

30 

30 ! 60 

45 

45 

45 

1898 

28 

30 

j 30 

1 60 

45 

45 

45 

1899..... 

525 

25 

j 25 

i 60 

1 

40 

40 

40 


a Ratos in currency reduced to their equivalents in gold. 

h Ratos did not go into effect until February 1, 1809. Until that time the 1B98 rate.s governed. 



846 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

^ Meats pae/ced, Ciminnaii to Neiv Yorh hy rail, 

AYEEAGE KATES, IN CENTS PEB IfK) POUNDS. 
i;Oorai)ilocl from reports of Cincinnati Chamber of Comiftoreo.] 


y.i’i'om Bnllotin No. 15, Miscellaneons Senes, Division of Statistics.] 


Year. 

Jan. 

Fel>. 

Mar. 

Apr. 

May. 

Tnne. 

July. 

Aug. 

Sept. 

Get. 

Nov. 

Do<% 

The 

y»‘ar. 

ima 

56.3 

53.0 

53.8 

45. 4 

4{}.0 

42.8 

42.0 

41.2 

4(5.1 

,51.8 

55. 8 

55. 5 

48, 80 

18600. 

55.3 

49.3 

41,0 

37-0 

35.9 

30.2 

30,7 

37.3 

40.2 

42. 2 

40. (5 

40.9 

4.*1. 11 

ISTOa 

49.5 

41.8 

44.4 

44.2. 

4J5.0 

40.0 

38.5 

38.2 

4;3. t> 

44.3 

45.8 

49.7 

43.59 

isria 

49.7 

49.3 

45.6 

40.7 

40.4 

30.8 

37.8 

40.0 

40.2 

40. 3 

53.8 

54.9 

44. 59 

187rhx 

55. 0 

54.4 

54.5 

49.5 

4S.4 

40.4 

39.4 

39.3 

45.5 

50.7 

53.1 

53.5 

49. 07 

1873 a 

63.2 

52.6 

51.9 

50.9 

48.8 

42.9 

43.3 

41.0 

40.8 

43,0 

43.7 

44.3 

4(5. 51 

1874 rt 

44.9 

43.9 

40.1 

30.9 

32.3 

35.9 

30.4 

30.5 

3(5.5 

35.2 

33.4 

31.8 

30.48 

lS75a 

29.3 

28.8 

28. G 

28.7 

28.5 

21.4 

21.8 

0 

21.0 

25. 3 

28. 8 

33.9 

.‘1(5.47 

187(>a 

37. 2 

37.0 

35.4 

2i».9 

aJ.3 

23.2 

J33.3 

22.5 

23.7 

23.8 

23.9 

24.8 

3(5.91 

1877 a 

32.7 

a5.4 

31.5 

27.7 

.‘27.1 

30.7 

31 3 

27.0 

28.1 

29.5 

32.1 

33. 1 

30.47 

27.20 

l.S78a. 

.'W.3 

32. 4 

27.9 

24.0 

2J1.8 

20.8 

20.0 

24.4 

28.(5 

28.9 

29.0 

;i3.o 

1870 

33.0 

30. 4 

20.2 

21.0 

21.0 

18.3 

31.5 

20.0 

30.5 

IKl. 3 

37.9 

39.0 

28. 19 

1880...- 

3t).0 

30, 0 

39.0 

34.5 

30.5 

30.5 

30.5 

30. 5 

30.5 

30. 5 

31.5 

35.0 

:5;}.4i 

mi 

35.0 

35. 0 

35.0 

J30.5 

30.5 

25.7 

21.5 

21.5 

.‘31.5 

21.5 

21.5 

21,5 

20. 73 

3882 


21.5 

24,3 

20.0 

20.0 

20.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

30.5 

25.85 

1883 

30.5 

30. 5 

30.5 

29.2 

20.0 

20.0 

jio.n 

2(5.0 

2(5.0 

20.0 

2(5.7 

;]0.5 

27.83 

1884 

so. 5 

30.5 

23.3 

17.5 

17.5 

18.4 

23.0 

20.0 

2(5.0 

2(5. 0 

2(5.0 

2(5.0 

' 24.22 

1885 

24.4 

j 21.5 

20.0 

20.0 

18.5 

17.5 

17.5 

21.5 

21.5 

21.5 

23. H 

20.0 

2J.10 

1886 

20.0 

20. 0 

20.0 

26.0 

20.0 

20.0 

2(5.0 

20.0 

2(5.0 

20.0 

20.0 

27,7 

2(). 14 

1887 

30.5 

30.5 

30.5 

20.0 

20.0 

20.0 

20.0 

20.0 

2(5.0 

2(5.0 1 

26.0 

2(5.0 

.27.12 

1888 

28.0 

2B.5 

20.3 

26.0 

20.0 

20.0 

19.9 

17.3 

15.5 

18.8 

21.5 

23.(5 

23.11 

1880..,. 

20. 0 

26.0 

2(5.0 

20.0 

20.0 

20.0 

26.0 

26.0 

20.0 

20.0 

2(5. 0 

2(5.0 

2(5. (10 

1800».,.; 

20.0 

20.0 

20.0 

20,0 

26.0 

20.0 

2(». 0 

24.8 

20.0 

20.0 

20.0 

20.0 

23.89 

1891 

20.0 

24.3 

26.0 

20.0 

2i>.0 

20.0 

20.0 

20.0 

20.0 

20.0 

2(5.0 

20.0 

35.36 

1892 

20.0 

20.0 

20.0 

20.0 

20.0 

25.7 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

33,70 

ISftS 

21.5 

23.7 

20.0 

26.0 

20.0 

20,0 

20.0 

2(5.0 

2(5.0 

20. 0 

20. 0 

20.0 

.35.43 

1894-.- 

26.0 

20.0 

21). 0 

20.0 

26.0 

20.0 

20. 0 

20.0 

2(5.0 

2(5. 0 

20.0 

2(5.0 

30. 00 

1896 

26.0 

20.0 

20.0 

20.0 

26.0 

26.0 

26.0 

26.0 

26.0 

‘20.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

2(5.0 

20. (K) 
^ 30,00 

1890 

20.0 

26.0 

20.0 

26.0 

20.0 

26.0 

1897 

20.0 

20.0 

20.0 

20. 0 

20.0 

2(5.0 

20.0 

215.0 

20.0 

2(5.0 

20. 0 

2(5.0 

26. (K.) 

1898--. 

20.0 

2(5.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

2(5. 0 

2(5. 0 

2(5.0 

20. 00 

1899 

26. 0 

2(5.0 

26.0 

26.0 

20.0 

20.0 

20.0 

.‘1(5. 0 

2(5. 0 

21.5 

21.5 

21.5 

24.8;} 


a Bates in currency re<iu<?otl to their equivalents in gold; average curren(‘y values of gold f<.»r 
speciiic months used in making X’oductions. 



BAILEOAD RATES, CHICAGO TO NEW YOitK. 


847 


Grain, Chicago to New York, 

AVERAGE RATES, IN CENTS PER BUSHEL, 


[Prom Bulletin No. 15, Miscellaneous Series, Division of Statistics.] 


Year. 

Wlicat. 

Corn. 

Via lake and rail. 

Via all rail. 

Via lake 
and rail. 

Via all 
I'ail. 

As re- 
ported by 
New York 
Produce 
Exchange. 

As re- 
ported by 
Chicago 
Board of 
Trade. 

As re- 
ported by 
New Yoi’k 
Produce 
Exchange. 

A.S 1*6- 
ported by 
Chicago 
Board of 
^ Trade. 

As re- 
ported by 
Chicago 
Board of 
Trade. 

As re- 
ported by 
Chicago 
Board of 
Trade. 

1870 a 

19.15 

19.58 

28.98 

26.11 

10.33 

24.37 

1871 a 

3f2.38 

23.76 

27.75 

38.47 

22.24 

36. 57 

1873 a 

24.91 

26.25 

29.80 

31,13 

33.07 

2D. 06 

lS7Sa - 

23.04 

21.63 

29. 17 

27.26 

20.19 

25.-12 

1874 a 

15.30 

15.37 

25.81 

23.01 

12.43 

23.03 

1875 a 

13.71 

12.09 

1 20.97 

20.89 

11.31 

1 19.50 

1876 a 

10.58 

10.19 

14. 

15.13 

9.68 

1 14.13 

1877 a. 

15.08 

14.75 

19.37 

19.56 

13.43 

18,03 

1878 a 

11.31 

11.99 

17.56 

17.56 

10.45 

16.39 

1879 

laso 

13.13 

17.30 

17.74 

12.20 

14.56 

1880 

15.70 

15.80 

19.90 

19.80 

14.43 

17.48 

1881 

10.40 

10.49 

14.40 

14.40 

9.43 

13.40 

1883... 

10.90 

10.91 

1 14.60 

14.47 

10.28 

13.50 

1883 

11.50 

11.63 

36.50 

16.30 

11.00 

15.12 

1884 

9.95 

10.00 

13.12 

1 13.30 

8.50 

i 13.32 

1885 

9.0.3 

9.03 

14.00 

13. .‘20 

, 8.01 

1 12.32 

1880 

13.00 

13.00 

10.50 

15.00 

11,20 

14.00 

1887 

13,00 

12.00 

hl5.74 

15. 75 

11.20 

14.70 

1888 

11.00 

11.14 

614.60 

14.50 

10.20 

13.54 

1889 ^ 

5 8.70 

8.97 

15.00 

15.00 ! 

8.19 ^ 

l;3.60 

1800 

8.50 

8.52 

14.31 

14.30 

7.SJ3 

11.36 

1891 

8.53 

8. 57 

15.00 

15.00 

7.53 

14.00 

1803 

7.55 

7.59 

14.23 

13.80 

7.21 

12.96 

1893 

8.44 

8.48 

14.70 

14.03 

7.97 

13.65 

1894-.* 

7.00 

7.00 

12.88 

13.20 

6.50 

12.33 

1895 

6.95 

6.06 

12.17 

11.89 

6.40 

10.29 

1806 

7.32 

6.61 

12.00 

13.00 

0,15 

10.50 

1897 

7.37 

7.43 

12.3r2 

12.50 

6.92 

11.43 

1898 ... : 

c9,50 

4.91 

11.55 

12.00 

4.41 

0.80 

1899 

6.63 

6. 63 

11.13 

11.60 

5.83 

10.08 


aRsites in currency reduced to tli<3ir eq[uivalents in gold. 
h Averages based upon officially i3ubli.sliod tariffs ; actual rate lowei*. 

c Averages based upon officially published tariffs j actual z-ato lower. Tbe lake and rail i*ate 
for 189S actually averaged about 4.96 cents. 
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Average freight rates ^ in cents xjer ton mile, 

r 

[From Bulletin No. 15, Miscellaneous Series, Division of Statistics,] 


Year, 

1 

Boston and Allmny R. R. 

New York Central and 
Hudson River R. R. 

p4 

i 

It 

g 2 

c4 sjj 

g'S 

S P 

Pennsylvania R. R. 

h 

ti 0 

P 

l| 

^ ' 

Chesapeake and Ohio 
Rwy. 

Illinois Central R. R. 

1 . 

P P 
^ a 

6 

1 

(D 

■p fe 
1^ 
\m 

§ 

p4 

§ 

1 

I 

g 

Union Pacific Rwy. 

! §W 

0 

T 

.3 

All railways in the 
United States. 

1870a.- 

S.fKlo 

1.851 

],.590 

1.125 

3.269 

3.208 

1.229 

1 

4.101| 

1.953 

2.316 

2. 380 

1 

1.063 

, 

; 3.59() 

2. ,513 

1.889 

1871a-. 


1.869 

1.457 

1.282 

1.244 

1.211 

j 1.276 

4.445| 

2,077 

2.369 

2.280 

1. 968 

; 2.419 

2.298 

1.789 

18T2a..; 

3. .504 

3.800 

1.422 

1.362 

1.227 

3.304 

! 1.264 

3.643 

3.923 

52.229 

2.177 

1.7'89 

2.390 

2.053 

1.846 

18730.-1 

3.289 

1.707 

1.371 

1.267 

1.104! 

1.2,58 

1.220 

1.909 

1.936 

2.002 

2.1755 

l.??64 

2.153 

1.930 

1,613 

1874 a --i 

3.903 

3,041 

I 1.319 

1.184 

3.0(35 

1.164 

1.134 

1.364 

1.881 

1.871 

2.137 

1. 916 

1.949 

1.940 

1.5:20 

1875a..l 

3.624 

3. 346 

1.110 

1.061 

.887 

.989 

.970 

1.299 

1.692 

1.(388 

1.833 

1.049 

2.104 

1.6B7 

1.421 

1870 a..; 

3.218 

1, 339 

.929 

.972 

722 

.843 

.827; 

1.061 

1.587 

1.693 

1.7'98 

1.438 

2.211 

1.638 

1.217 

1877 a., 1 

1. 055 

3.106 

.954 

.898 

.813 

.954 

1.024: 

i.aT> 

1.719 

1.5(«1 

1. 949' 

1.361 

2.135 

1.382 

1,286 

lB78a.-| 

1.582 

1.113 

.919 

.960 

.724 

.914 

.867 

.985 

1.616 

1,,5:19 

1.762' 

1.35-4 

2.230 

1.6:35 

1.296 

1879-...1 

1.299 

1. 100 

.793 

.779 

.643 

.828 

.754! 

.84)0 

1.523 

1.429 

1.704 

1. 054, 

1.991 

1,528 

1.1.53 

1880.... 

3.36 

1.207 

.879 

.836 

.750 

.918 

J 

.8(50 

1.543 

1.209 

1. 749 

1. £0(5 


1.594 


1881... -1 

1.2C 

1.0:18 

.783 

.806 

.617 

.867 

.7451 

.892 

1.522 

1.220 

].7or> 

1.241 

2. 178 

1.503 

i.m 

1883....' 

1.17 

1.064 

,7:38 

.749 

.628 

.874 

.752 

.753 

1.417 

1.‘281 

1.481 

1.2,'K} 

2. 102 

1.349 

1.102 

1883.— 

3.19 

3.397 

.915 

.786 

.■;28 

.881 

.787 

.722 

1.4315 

1.170 

1.391 

1.128 

1.913 

1.323 

:i.205 

1884—. 

1.09 

1.093 

.834 

.719 

.652 

.804 

.673; 

.672 

1.368 

1.097 

1.293 

LCOH 

1.557 

1.344 

3.i;j6 

188,5.... 

1.06 

.944 

.688 

,6.56 

.653 

.695 

.677 

.550 

1.307 

1.043 

1.278 

1.009 

1.420 

1.1.59 

l.OJl 

1880.... 

3.07 

1.101 

.765 

.659 

.639 

.755 

.692 

.541 

3.157 

1.071 

1.108 

.9(51 

1.266 

1.079 

.999 

1887.... 

1,13 

1.107 

.782 

.687 

■ .670 

1 .730 

.717 

.537 

3.087 

L012 

1.089 

.946 

1.213 

1.075 

.984 

1888—. 

tllfi 

1.099 

.753 

.716 

i .861 

, .723 

.660 

.541 

1.0(58 

.964 

1.020 

.973 

1.17'0 

1.049 

1.001 

1889—. 

1.015 

1.03C 

.712 

.644 

■ ,632 

1 .685 

.69 

.638 

.839 

.971 

1.067 

.525 

1.166 

.998 

.922 

1890—. 

.99,5 

1,10a 

,73G 

,665 

i .644 

: .661 

.69 

.561 

.942 

.995 

.995 

,898 

1.188 

.972 

.941 

1891—. 

,991 

. 1.089 

> ,740 

.630 

1 .630 

l| .066 

.70 

.525 

.934 

1.039 

1.003 

.980 

1.131 

.9(‘»8 

,895 

1893.... 

.925 

» 1,057 

’ .699 

1 .614 

1 .602 

! .647 

.67 

.f518 

.908 

1.055 

1.026 

.973 

1.080 

,.948 

.898 

1893—. 

,92? 

; l.OCX! 

i .701 

. .6,31 

L .599 

1 .620 

1 .68 

.513 

.845 

1.039 

1.026 

,949 

3.033 

.917 

.878 

1894— 

.895 

> .94^1 

t .7:1£ 

; .621 

L .587 

’ ,600 

i .05 

.478 

.839 

.089 

1.0:57 

.074; 

.970 

.fto 

.860 

1895— 

.87? 

5 .06£ 

! .720 

1 .604 

1 .567 

' .56.7 

1 .64 

.426 

.808 

1.084 

1.075 

.994 

.971 

.831 

.839 

1896— 

, .86^ 

t .94S 

1 .66? 

5 M 

J .553 

. .563 

1 .66 

.425 

.745 

1.017 

1.003 

. 925 

.957 

.8()tJ 

.806 

1897— 

. .871 

) .91? 

5 .07J 

) .61( 

) .58? 

i .563 

.60 

.419 

.()73 

.958 

1.008 

. 891 

.962 

.791 

.798 

1898— 

. ,84^ 

i .m 

) .OOt 

5 .571 

> .53( 

) .521 

.57 

.3(59 

,695 

Mti 

. 972 

.8(56 

.950 

.743 

.753 


a Rates in currency reduced to their luiuivalents in gold. 
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[From Bulletin No. lo, Miscellaneous Series, Division of Statistics.] 
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New York Central and 
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1 

w 
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1 

% 

a 

1 
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0 

0 

1 
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1 

1 
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s 
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Ht l> 

■4 

P 
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0 

rd 

! 
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Ss 
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§ 1 

Chicago and Alton R. R. 

I 

1 

'p 

g 

1 

1 

5 

*5 

f 
- i 

c 

^ '£ 

1 

If 

< 

1870 a.. 

1.945 

2.343 

1.770 

3.470 

2.204 

3,167 

2.28.2 

3.979 

3.290 

.3.426 

3. 


4.3ni; 

3. 194 : 

2.392 

1871a.. 

2.010 

2.517 

1.920 

2. 396 

3. 503 

2.322 


4.037 

3.358 

3.435 

3.322: 


3.775 

3.:i40 

2. 632 

1873 rt.. 

1.933 

2.275 

1.863 

; 1.904 

2.321 

2. .379 


3.992 

3.034 

3. 329 

3.404 

i 

3.7.30' 

: 3.240! 

2.521 

1873 «.. 

1.830 

2.176 

1.799 

1 1.927 

2. 2^^! 

3.317 


3.686 

3.097 

3.131 

3.0^^9' 


3. .541 

1 3. IO2I 

2.48ft 

1874 a.. 

1.084 

2.239; 

1.929 

2.088 

2.214 

3.349 

2.301 

3.542 

2.060 

3.063 

2.995 

2.949 

i 3.394 

: 3.412I 

2.544 

1875 a.. 

1.910 

2.180 

1.885 

1.955 

2.088 

2.259 

2.407 

3.231 

2.882 

' 2.687 

2.690 

, 2.755 

2.878 

3.219 

2.37ft 

J87Ca.. 

1.864 

3.099 

1.G93 

1.859 

1.846 

1.819 

1.830 

3.322 

2.804 

2.626 

2.8% 

2.614 

* 2.974 

3.018 

2.183 

1877 a.. 

1.947 

2.174 

1.953 

1.772 

2.182 

2.185 

2.192 

3.786 

2.942 

2.772 

2.994 

2.798 

! 3.140 

3.167 

2.45& 

1878 a.. 

1.969 

3.217 

1.978 

3.158 

2.255 

2.377 

2.258 

3.738 

3.12f2 

.2.933 

3.029 

2.795 


3.345 

2.573 

1879.... 

1.888 

3.137 

2.044 

3.090 

3.3r21 

2.353 

2.328 

3.630 

3.066 

2.971 

2.908 

2.417 


3.444 

2.484 

1880..,. 

1.885 

2.096 

1.999 

2.041 

3.185 

3.333 

2.156 

3.959 

2.514 

2.806 

2.868 

2.076 


3.470 

2.442 

1881.... 

1,830 

1.970 

1.862 

3.016 

1,988 

2.152 

1.895 

2.989 

2.164 

2.666 

2.856 

1.828 

3.341 

3. 108 

2.44ft 

1883... . 

1.715 

1.903 

1.808 

1.948 

2. 150 

2.249 

2.024 

3.6% 

2.388 

2. 505 

2.570 

1.951 

D.300 

2.700 

2.391 

1883.... 

1.790 

2,088 

1,986 

1.073 

2.196 

3.297 

2.193 

2.373 

2.424 

2.504 

2.516 

2.141 

3.128 

2. 614 

' 2.402 

1884.... 

1.651 

1.908 

1.942 

3.189 

3.170 

2.358 

2.222 i 

2.379 

2.225 

2.572 

2.5.53 

1. 900 

2.952 

2.342 

2.323 

IbisS.... 

1.833 

1.838 

1.419 

1.750 

3.058 

1.950 

LSeOj 

2.270 

2.211 

2.40C 

2.563 

2. 020 

2.749 

2.103 

2.21ft 

1886..., 

1.756 

1.853 

1.845 

1.890 

2.09S 

; 3.114 

2,130 

2.131 

2.208 

2.420 

2.415 

2.023 

2.135 

2.436 

2.142 

1887.... 

1.89 

1.880 

1.989 

2.039 

2.360 

3.135 

2.255 

2.074 

2.268 

2.328 

2.53S 

2.062 

2.301 

2,394 

2.243 

1888.... 

1.978 

1.976 

1.967 

1.851 

2.280 

2.111 

2.10 

2.025 

i 2.197 

2.312 

2.445 

2.123 

2. 248 

2.42f^ 

2.349f 

1889.... 

1,957 

1.869 

1.932 

1,732 

3.386 

2.076 

■ 3.18 

1.709 

1,927 

2.285 

2. 415 

2. 328; 

2.155 

2.370 

2.165 

1890,... 

1.915 

1.858 

1.910 

1.584 

3.254 

3.094 

3.25 

2.a56 

2.022 

2.149 

2.359 

2.004 

2. 045 

2.403 

2.1G7 

1891.... 

1,809 

1.818 

1,905 

1.601 

3. 105 

2.070 

3.33 

2.155 

2.073 

2.322 

2 . m 

2. 205 

2.059 

2.483 

2.142 

1893..... 

1.91G 

1.838 

1.887 

1. 589 

2.183 

2.028 

2.0«3 

2.181 

2.101 

2. 308 

2.404 

2.043 

2.10-i 

2.448 

2.12 ft 

1893....^ 

, 1.869 

1.835 

1.833 

1..551 

3.195 

1.968 

1.98 

1.989 

1.999 

2.095 

2. 414 

l.OSl 

1.9S7 

2.4.32 

2.10 ft 

1894.... ‘ 

1.851 

1.794 

1.857 

1.509 

2,069 

1.993 

2. CK ) 

1,905 

1,925 

1.891 

2. 191 

1. 776 

1.7.58 

2.36,5 

1.98ft 

1895.... 

1.819 

1.770 

1.837 

1.560 

2.215 

1.971 

2.06 

1,980 

1.993 

2.146 

2. 411 

2.119 

1.062 

2.318 

2.040 

18%.... 

1 1.769 

1.753 

1.838 

1.641 

3.148 

1,950 

1.88 

1.052 

1.979 

2.108 

2.375 

2.117 

2.075 

2.187 

2.019 

1897....* 

1.811 

1,754 

1.843 

1.543^ 

2,103 

1.958 

2.(^2 

1.980 

1.979 

2.153 

2.289 

2.116 

2.101 

2.254 

2.022 

1898,...- 

1,836 

1.750 

1.806 

1,548 

1 

2.032 

51.953 

2.02 

1.943 

1.938 

2.092 

2.362 

2.058 

1.945 

2. 152 

1.973 


a Rates in curroncy reduced to their equivalents in gold. 
h Excludes ferry oaminga at Jersey City, N. J. 
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ellenbachensis a, note 34f) 

Ba(iillus of blackleg, notes 138 
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Beggar weed, Florida, value for succulent forage 634 
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Bird Day in schools, note on establishment 267 
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Bounty laws for destruction of birds i 379-282 
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inspection service 450-;ji64 

organization and duties 008 

' publications 678 

O' 
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trinmiDli in eradication of pletiro-pnenmonia- , 443 

work against Texas fever 448-453 

Bnrrill, T. J., note on articles on parasitism of fungi 193 

Bussey Institution , ^ work for agriculture 237 

Butter and cheese factories, establishment; management 384, 387 

Danish, note on adaptation to troincal markets 47 

exports, remarks by Secretary. 53 

fat, chemical study 744 

imi>rovement in quality 401 

list of varieties 330 

making, gro'wth and changes 400 

States, imi:)ortant, list • 401 

milk, and cheese, early methods 383,383 

notes on substitution of oleomargarine 344 

wholesale prices in leading cities 811 

workers, various models 390 

By-products in starch making, value 353 

of dairying, remax’ks - 401 

Caldw^ell, G. 0., Avork for agricultural chemistiT- 338,339 

California and Colorado, cooperatiA^e colonies 593 

early irrigation 591 

original use of hydrocyanic-acid gas as insecticide 150 

University, work at College of Agiicxilture 238, 514 

Calorimeter, notes on forms and use 409, 536 

Canada, system of govei-nment control of export of dairy i>roducts 52 

Canadian animals (hogs) invspection, note 49 

provinces, note on weather, reports 89 

Canaigre, ntilization through chemical research, note ' 256 

Canals, insufficiency for transportation 643, 645 

irrigation, corporate, objections, losses. 594, 596 

Cankerworms, recommendations of use of Paris green 147 

Canning, preserving, and refrigerating, development 328 

Carbohydrates, notes on relation to plant nutrition 319, 331 

Carbonic acid, note on relations to plant growth 319 

Carbuncular fever. (See Anthrax.) 

Card index of experiment station literature, remarks 538 

Carey act for reclamation and disposal of public lands by States 604 

Caribbean Sea, Aveather bureau stations, notes 9,11 

Cmtilloa elaHtlea, rubber plant, note 63 

Catalogues of Department Library, notes 44 

Catawba grape , origin 475 

Oatori)illar, salt-marsh, subject of early study 136 

Cattle and sheep industries compared. : . . 630 

I)orcentages of losses at sea 459 

Tjroodors’ associations, list 091 

l)rocding, relation of Shorthorns, discussion. 637 

contagious i)leuro-pneumoma, discussion 109-118 

feeding, note on aA^ailability of i:)rinciples to farmers 333 

fever, Southern, or Texas fever, discussion 134-134 

food , usefulness of sorghum 343 

foreign, protection [of domestic] from contagion 691 

industry, discussion of extension 637 

infectious, effort;s to separate in measures against Texas fever 138 

inoculation of Northern writh blood of Southern cow 133 

inspection for exi)ort 456 

N ortherii, study of ticks in Texas f eA^er 131 

note on inspections for export 49 

number and value 818, 830 

ownei% and shippers, confidence in Bureau of Animal Industry 444 

problem of gi*ading up as affected by Texas fever 133 

Puerto Eican, susceptibility to Texas fever ^ 49 

ranges of Southwest, note on overstocking - - 349 

reduction of insurance rates as result of inspection 458 

losses from blackleg by use of vaccine 455 

regulations for transportation for control of Texas fever T. 449 
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Cattle* Eilaiiglitered on acooxiut of pleai*o-pnenmoiiia, payment of owrun* 444 

Sontiliern, study of relations of ticks in Texas fever 1;J3 

work against Texas fever of Bureau of Animal Industry — 448-452 

young, innnniussiiig in work against Texas fever — 15)4 

Cavalry Inxrses (Fren<d.i) ,’sprtxad of glaiulevs .. - - - . iU', IM,) 

Ceara rubber tree, success of plantations - — <)2 

Census, federal , note on relati<ai to crox)-roporting systtjm ...» at 

Cilice, x>olicy in regard to fariii x>roi,)erty, etc — 5)2 1 

Centemiial Exj)osition, reference in report of Olieinist — 53 10 

Cereals, first crox)s, date; xu’oduction 5100, :i24 

inijn’ovenieiit, remarks '180 

stxtdy l)y Division of Clicmistry - 245) 

vegetables and cotton, diseases 751 

Oliabert, remarks on anthrax 109, 114, 121 

Charbon, note on article by Renault and Reynal 115 

or anthrax , discussion - 1 1 53- 1 20 

st'ii dy of rods by Delaf end 117 

Cheese, American, note on position in British markets 404- 

and butter factories, establishment; management 5384, 5387 

butter, and milk, early methods 5382, 5)83 

list of varieties 53530 

loss of market of Great Britain l)y lack of inspection 52 

making, growth and changes 400 

note on loss of American trade with Great Britain 47 

wholesale x>rices in leading cities 8 1 53 

Chemical and xdiysical investigations of soils, remarks by Secretary 28 

composition of food materials, note on investigations 405 

investigation of soils, discussion 5)5)0, 5)41 

substances in soil, statements by Sir Humphry Davy 530;3, 204 

technology, agiicultural - 2553-258 

Chemist, remarks of Commissioner Newton on work 25)7 

Chemistry, agricultural, lectures of Dr. Troimner, note 220 

promises of advantages from full develoxxment- . - 245 

Division, discovery as to elements of humus in xdants 220 

lines of work since 1883 5342-240 

organization and duties; xmblications 008, 080 

in Department of Agiiciiltiire, discussion 2535-5340 

relation to chemistry at present time, discussion , - 224.-5358 

progress of agriculture, ai'ticle by H. W. Wiley -- 201-258 

review of early knowledge of relation to agriculture - 210 

role in agricultural colleges and experiment stations 220 

Chemists, [of Department] reports, remarks - - 25)7^^242 

Official Agricultural, Association, promotion of agriculture - - 229-53531 

Cherries, two early kinds in America, note - - 408 

Cherry Crab, origin of axxples for nortliern Mississii>pi region 479 

Chicago, effoi'ts for weather forecasting 77 

Public Libi*ary, agi’icultiiral books , 507 

Chief Clerk, Department of Agriculture, duties 007 

Children and animals, inoculations with smalliiox - - 1 08 

Chinese sand pear, use 478 

Chittenden, Professor, note on nutrition investigations - , . . 401 

Chlorin, results of chemical study 1 742 

Cholera, hog, treatment, remarks by Secretary: 50 

Churns, numerous patents {591 

Cigar industry and Connecticut tobacco 4{31 

Cigars, cigarettes, snuff, and manufactured tobacco, statistics 4538 

Clay, Henry, early importation of cattle - 6{3;3 

Clay, John, jr., article on ‘*Work of the breeder in improving live 

stock”. 027-042 

Cleaning and harvesting grass and clover seed 505 

, CHiuate and crop bulletins, discussion 87 

service of Cuba and Puerto Rico 12 

Clpud observations, international , note 91 

Clover and ^-ass seeds, remarks.,. 504 

leguminous crops, early recognition of value to soil 217 

note on early attention {548 

• seed huller; mill for cleaning seed 505 

Clovers and other legumes, value for succulent forage 621, 62^, 623, 024 
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Codling moth, early recommendation.s for use of arsenicals 147, 148 

Coffee, remarks on imports from island jiossessions _ 00 

College courses in agricultural colleges, entrance requirements 176 

agriculture : 182 

libraries, agricultural books _ 494 

Colleges, agricultural, and other institutions having courses in agricuiture . 671 

M( )rr i 11 Act for endowment I (IB 

and Experiment Stations, American Agricultural, Association. 171 

of agriculture, development during closing decade of century 173 

short and special courses 1 S 6 

Colman, Norman J., calls of conventions in interest of agriculture 171, 5tS 

Colonial conditions (of agriculture), early 308, 38S 

Colorado and California, cooperative colonies 503 

Colored students, list of separate agiicultiiral colleges 183 

Columbia College, grant to trustees for teaching agriculture ICl 

Columbian Agricultural Society, organization and fairs 161 

Exposition, World’s, exhibit of experiment stations 521 

Commissioner of Agriculture , report on ensilage in 1 882 617 

Commissioners of Agricultiw, State list 686 

Common vscliools, eariy call for agriculture 102 

efforts for introduction of agriculture 189 

remarks by Secretary on agricultural teaching 69 

Comstock, J. H. , work for economic entomology, note 141 

Concord grape, discovery and improvement 476 

Condensed milk industry, beginning 388 

Congress, acts for benefit of agriculture, notes 58, 

71, 78, 79, 141, 264, 274, 276, 351, 410, 427, 506, 518, 520, 753 

distribution of seed and plants through Members, note 55 

Li br ar y , agriculture 506 

relation to early road building 872 

Congressional action regarding road building 874 

publications , list 677 

Connecticut leaf (tobacco) , note on improvement — 27 

library with farmers’ reading course 508 

Contagion from foreign cattle, protection 691 

of anthrax, persistence in soil 116 

sheep scab, spread, remarks by Secretary 51 

Texas fever, peculiar features 127 

Contagious plexiro-pneumonia of cattle, discussion 109-113 

work of Bureau of Animal Industry 442 

Contagiousness of glanders, discussion 90, 97, 98 

Cook'^ry and domestic science, schools, attention to nutrition, note 418 

Cooper', »Tosex>h, early work in plant breeding 470 

Peter, operation of locomotives on curved road 647 

Cooperation among Mormons and in Colorado and California 593 

C-lorn, acreage, production, etc. , statistics 759, 765, 775, 783, 788, 793, 709 

cultivation and harvesting, progress 331 

cutting and gathering, 1899 730,731 

early use of fish as manure 209 

iini>rovenient 471 , 486 

note on crossing ■ 19 

salens to Denmark.. 46 

planters, notes on T)atents, etc ..1 316 

idanting, 1899 721,724 

remarks on races found among American Indians 466 

value as crop for succulent forage 620 

Cornell University agricultural libraries 501 

extension of agricultural education 178 

note on nature teaching 69 

work in agricultural chemistry 228 

Corporate canal building, remarks - 594 

Corse , Henry, experiments with plums 479 

Cotton, acreage, etc., statistics 764, 771,772, 773, 787, 792, 797, 815 

controlling position of product of United States 7 ... - 325 

Egyi)tian, discussion by Secretary 64 

exchanges, character and purposes * 322 

list 758 
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Cotton gin » note on invention anti nsef illness - . J3 1 0 

improvement 4?t , 4!K) 

monthly rotnni of transxiortation eoiniianies 51 

picking, 1800 'H^O, TlU 

planting, 1800 - - 721 

study of disease 

seed, growth or use m20 

oil exports, development 

the world’s consumption 772 

vegetables, and cereals, diseases 75 1 

Cow feed, note on sales to Denmark -lO 

Co wpox, discussion of oxdgin,etc 102,104, 107, 108 

Cows, notes on yield of milk and butter - - - 002 

number, and quantity and value of dairy x>roducts 402 

Cream , mechanical separation 390 

Creamery butter, damagje to trade in England by process ” Jmtter 52, 53 

Croi) and climate bulletins, discussion 87 

Weather Bureau service in Cuba and Puerto Rico 12 

weather conditions, season of 1800 - . ^ 720-'743 

ixroduction, extracts from censuses 324 

reporting system of Division of Statistics, remarks by Secretary 51 

Crops, agricultural, remarks on early knowledge of composition 213-210 

and values, eifect of railroad extension 330 

field, practical tests by experiment stations 538 

first, in agriculture of United States, dates 300 

for succulent forage, discussion 014, 020 

methods, and industries, work of experiment stations 54,2-545 

minor, for soiling, pasturage or silage 025 

pidncipal and farm animals, statistics 759-821 

saving in cost of iiroducing 333 

Cross-fertilization, notes on use in improvement of plants - 472 

Crossing of idants, notes on work of Faii*child, Knight, and others 400 

Crow and crow blackbird, study by Biological Survey 200 

Cuba and Puerto Rico, climate and crop service 12 

Cuban tobacco, Florida grown, notes * 437, 438 

Cultivation and harvesting of com, wheat, etc - 332 

Curriculum, older, for teaching agriculture, division of subjects 174 

Custis, George W ashington Parke , ‘ ‘ sheep shearings ” at Arlington, Va 100 

Cuthbert raspberry, note on origin 480 

Cyclone nozzles, invention and use, notes 153, 190 

Cyclones, observations and discussion by Redfield, Espy, and others- . - . - 74, 75, 70 

remarks on forces in xxroduction '■ 92 

W est Indian, notes on warnings 9,11 


Dairy and creamery apparatus, work of experiment stations 537 

farm, succulent forage, article by Thomas A. Williams,. 01 3-0,20 

application of laws of inechanios 389 

cattle, introduction and herd improvement; breeds 391 

development in the United States, ai*ticlo by Henry E. Alvord :J81 402 

industry (growth of) organization; list of officials 399, 088 

practices, sample of oliariges 398 

products, American, lack of stipervision 47 

chemical researches 23 1- 

diversification 330 

experimental exports, remarks by Secretary, etc 52, 404 

note on sales of Danish and American in British markets-- 40 

quantity and value and number of cows 402 

State standards ^ 752 

school, education of butter and cheese makers 180 

schools, note ----- 399 

Dairying at the present time r 397 

features of factory system 380 

Daii7men\associations, organization - „ 391 

Daniels, George H. , remarks on railway passenger service and rates 003 

Danish imports from United States, remarks on study by Secretary r 46 

Davy, Sir Humphry, classification of vegetable substances- 214 

jPelafOnd, study of enzootic disease (antlirax) at La Beauce, France 115 
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D^ilaware grape, origin ^ 470 

Department of Agriculture , cooperation with experiment stations I . . ” . " 5,25 

Library 504 

promotion of reading among farmers 511 

summary of work of Divisions 9-11 

Dnited States, origin 165 

usefulness, remarks by Secretary 44 

Do Saussure, notes on work in agricultural chemistry 219,247 

Desert-land law, operation 603 

Dewey, Melvil , origination of traveling libraries 509 

Dietaries, studies 407, 408 

Digestion experiments, work of experiment stations 537 

Dips for sheep scab , remarks 453 

Disinfection for pleuro-pneumonia, notes 443, 444 

Doenments, Superintendent, notes on duties 676 

Dogs, early laws; association of breeders 209,697 

Domestic animals, construction of calorimeters 412 

dates of first use in United States 310-312 

Downing, A. J. , suggestion of cross fertilization 472 

Mr. , note on plan for arboretum at capital 66 

Drainage, artificial, recommendation for alkali lands 26 

Dried fruit, relation to San Jose scale 15 

Droughts in fruit season of 1899 748 

Drugs, native, discussion by Secretary 63 


East Indies, expeximents with rubber plants 62 

Eooiaomic entomology, entomologists, etc. ^See Entomology, etc. ) 

Ecioinstes migratorius, notes on extermination 269 

Education , agricultural , beginning 161 

discussion by Secretary..- 67 

in 1900, American system 181 

the United States, ai*ticle by A. C.True 157-190 

importance of farmers’ institxites 187 

instruction in forestry 305 

of fanners, development of general agencies 181 

scientific and technical, develox)ment 165 

Educational results of experiment stations work 547 

Eggs of birds, discussion of uses 270-272 

wdiolesale prices in leading cities 812 

Egret, destruction for feathers 273 

Egyptian cotton , discussion by Secretary ... 64 

Eldridge, Maurice O., article on“ Progi-ess of road building in the United 

States” - 367-380 

Electrical method of moisture detez’mination 344 

Eliot, J ared, notes ^ - - 158, 416 

Ellsworth , Henry L. , notes. 165, 513 

‘ ‘ Emergency warnings ” in weather service, note 90 

England , Midiaiid Bail way , passenger rates 663 

English sparrow, introduction (see also Simrrovr) 287 

Ensilage, i*einarks on practice, value, etc 610, 617, 620 

Entomological Commission, United States, appointment and membership. - 141 

investigations; writers 138,139 

Entomologists, econoipiic, founding of association 142 

Entomology, beginning of general intei’est 141 

Division, first importation of ladybird, enemy of fluted scale.. 154 

. organization and duties 668 

publications 680 

use of hydrocyanic gas against insects 150 

economic, commencement of Government investigations 138 

present standing of United States 155 

• pi'Ogress in remedial discoveries, discussion. . . . . . 144-153 

United States, article by L.O.Howard. 135-156 

some of the workers and causes of success . 186 

work of experiment stations - 545 

Ensiyms, note on relation to flavor of tobacco. - - 27 

Eucalyptus, planting in California, note - 428 

Europe as market for cattle, development 631 
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Eur(Ti)e, investigatio-nB ot' pletiro-pncnmoiiia HO 

seed-testing work 5^1 

Enri:)p(jai'i pear, success ou Pacific coast 477 

vines, attempts to cultivate in America 107 

Ewell, E. E., outline of relations of nitrifying organisms to a.gn<?iilt\ire 

'E-xporinieut station, attempted estaklisliment by private funds 517 

snl »,i ect of f tndilipsor control 

Station Record., publication , 527 

Experiment stations, agricultural, and agricultural colleges, association 1 7 1. 

collaboration with Division of Chemistry 245 
dissemination of infonnation 540 


in United States, article by A. C, True. r)lil- 54 H 


locations, directors, and work (>72-075 


growth; general results of work 521-525), 542-518 

help from Office of Experiment Stations 521 , 520 

lines of work 51 ^ 8-542 


national and State aid, remarks by Secretary 
Office, coox>erative nutrition investigations .. 
establishment and wox'k 


32 

4U 

520 


organization and duties OOS 

imblications 081-OS3 

organization 531 

removal of obstacles to agricultural industries 5 10 

r61e of chemistry 220 

State agricultural , applied agrostology 302 


entomological Avorlc 141 


systematic agrostology 300 

Experimental work with minor insecticide substances 152 

Experimentation, necessity in investigation 04 

Experiments, agricultural, agencies for conducting 320 

Export animals, inspection before shipment 450 

statistics of inicroscoifically inspected pork 4(13 

tobacco, curing and uses 430, 434 

trade in seed 557 

Exports, agricultural, statistics of development 325 

experimental, of dairy products 4:04 

of agricultural products; average prices 829-835, 838-830 

cheese to Great Britain, beginning 1. 381 

cotton from United States 771 

leaf tobacco from the United States, statistics 430, 440 

XDrincipal crops, statistics 750-771 


Factories, beet sugar, new 

cheese and butter, establishment; management 

“ gathered cream,’* radical change in dairying 

Fairs (agricultural) , for educational purposes . .'1 

Farallones, collection of birds’ eggs 

Farcy and glanders, discussion 

Farlow, W. G. , articles on idant diseases 

, Farm, and dairy, succulent forage, article by Thomas A. Williams 

animals, number and value 

crops, influence of transportation facilities 

prices, average per bushel for i)rincipal crops 

Farmer, assorting of tobacco 

care for soil micro-organisms by management of soil * 

education by experiment stations 

effect of irrigation 

Massachusetts, colonial method of fanning ' " " , ' ^ 

need of libraries. 

relation of sportsman in regard to game laws T ' 

Farmers, agricultural libraries 7 

.^fiance, aid in general education of YaVmVrVl" 

American, capacity for x\m of libraries 

bird biographies by S. A. Allen 

bulletins, notes 

on abandoned farms, note ..I ..."1 

^-emarks by Secretai'y on publication 
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Fanners* bulletins, series from Office of Experiment Stations, note 34 

claims t() water rights 59g 

c.ooperation in grass and forage plant investigations 1 ^ 3D 

development of general agencies for education 181 

growing of seeds by contract SCO 

informatioti on principles of animal nutrition 

institutes, development, etc. ; officials 170, 17.1, 187, C87 

participation of experiment stations 541 

lumbermen and others, practical assistance in forestry 302 

market, enlargement by improved methods of keeping products. 328 

methods of protecting woodlands 423, 424 

National Congress 717 

note on response to eiforts for technical courses in agriculture. . , 169 

notes on assistance in forestry investigations 32 

pre>sent conditions and prospects of education 189 

provision for reports from experiment stations 520 

reading courses, inauguration and extension 179 

methods, purposes, and officials 717 

with libraries 508 

Farming, books. (See Libraries, agricultural.) 

diversified, cause of Mormon prosperity 593 

feature of irrigation 610 


Farms, abandoned, discussion by Secretary 60 

for growing seed, establishment 1 557 

number and acreage, size, machinery, etc., statistics 323,324,325 

Fat test for milk, remarks on invention of machine for making 395 

Feathers , birds , remarks on use 272 

Feeding of animals, chemical researches 232 

Fermentation, early; views of value in fertilization 210,218 

relations of micro-organisms, list of investigators 250 

Ferrel, William, first analytical descrii)tion of motions of the air 75 

Fertilization, study 743 

Fertilizer control, subject of early work at exi)eriment stations 338 

manufacture, relation of chemistry 257 

Fertilizers and manures, early knowledge 206-213 

commercial, work of experiment stations 544 


develoxunent of manufacture and tise^ 327, 336, 337 

Fertilizing value of guano, note 274 

Fescue grasses, varieties and uses 357 

Fever, Texas. (See Texas fever.) 

Fiber investigations, publications 683 

FieM crops, practical tests l)y exi)eriment stations 538 

products, note on kinds to be exported 234 

Fig, industry in California, note on probable usefulness of insect 155, 749 

Fire, danger to forests; States with patrol 41?) 

in forests, summary of laws for suppression 300 

Fires in forests, discussion 24, 423 

study ill Biviaion of Forestry 303 

Firewood, conservative cuttings of woodland 418,419 

Fish and game, x>rotectioii in connection with forestry 305 

as manure 209,211 


investigation of chemical composition and food value 405 

Fitch, Asa, study of injurious insects of New York 138 

Fitzherbert, A. , first English treatise on husbandry : . . 158 

Flax crox> of certain countries, 1895-1899 780 

Flaxseed, wholesale prices in leading cities 810 

Flies, house, and mosquitoes, note on carrying of disease 15 

Floriculture, note on first important book (see also flowers) 582 

Florida, extermination of gulls and terns by use of eggs 270 

grown Cuban and Sumatra tobaccos, notes 437, 438 

phosphates, note on introduction ^ 338 

Florists, American, Society , etect of organization; business 584,585,586 

Floxir, American wheat, sales to Denmark 1 46 

early recognition of difference from hard and soft wheat •- 216 

grain, and meal, analysis, remarks on problems 235 

Flower' seed, growing 560 
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Fl<nvA*H and bonqnets, formality in fasMon — r)fS‘3 

ornamental plants, growing; improvement 475, 

ent, awakening of demand; present trade 58.^,585 

develoi^meiit of varieties - - - 509 

improvements in color, etc., by selection of very distinct parents^.. 471 

relation of plant breeding to trade - 400 

Floyd, Makcus h. and Milton Whitney, article on ‘‘Growth of the 

tobacco industry — ir34 »-4 ! ( ) 

Fodder plants, study by chemist, note 40 

Food adulteration, study by Division of Chemistry - . . 2M 

work of Association of Offtcial Agricultural Chemists JwOl 

and nutrition of man, scope of investigations 'li)4 

of birds, note on study 

plants, statement by Davy -05 

materials, study of digestibility 408 

products, note on work of Division of Chemistry 14 

sui^ply, early practices in maintaining B28 

of plants, relation to valuation of growth 400 

Foods, evolution of varieties from farm products 837 

nutritive value, discussion in Patent Office report 

table on comparative nutritive value, by Davy 210 

Forage conditions, eaifly^ remarks 018,010 

plant and ^ass investigations 20, 8 1, 840 

lilants, varieties and advantages 858 

succulent, for farm and dairy, article by Thomas A. 'Williams 018-020 

Forcing houses, appearance of large establishments 588 

of vegetables under glass, statistics 580 

plants, art' among the Romans 575 

Forecast and weather map, daily, discussion - 88 

weather, W ashington, note on distribution 85 

Forecasting, early work in United States service — 81 

Forecasts of weather, note on organization 72 

remarks on distribution and publication 80, 90 

weather, for Great Lakes, work of I. A. Lapham 77 

Foreign birds, discussion of introduction 287-290 

cattle, protection against contagion 091 

demand, influence on breeding of live stock 081 

Markets Section, duties. 1 008 

publications 088 

tobacco trade, requirements, discussion 488 

Forest destruction, early efforts for prevention 29;i 

fire legislation , review - - • 8()0 

management, problem in connection with rubber production 02 

• under systematic working plans; planting 422, 425 

reserves, controversy; tables showing names, etc 295, 755 -750 

trees, early planting; watchmen for fire 417, 424,425 

work, practical, participation of Division of Forestry 297, 80 ! 

States having offices, list _ 702 

Forester, proposed study of abandoned farms - 0( ) 

Foresters, increase of force in Division of Forestry 24 

Forests, early efforts of in-ivate owners for management 4 Hi, 44 H 

natural reproduction , note 427 

of arid re^on as source of wealth (joo 

Forestry associations, foundation and work _ 804 

list 702 

Division, cooperation with private owners in forest management. 298 

field work, remarks 802 

organization and duties ofji) 

of systematic forestry 42;? 

publications 

review of work... ...^..*.801-864 

system of lumbering devised for lands in Adirondacks. . 420 

instruction, New York College and other agencies 805 

notes on special investigations 24 

practiceby private owners, article by Henry S, Graves ] 

private, discussion JOB 

- progress in 1899 I 752-754 
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Forestry progress in United States, article by Gifford Pinchot 29^-306 

schools, list 703 

student assistants, note; plans 21,23 

Formalin solution, use in sweet-potato disease 18 

France, views of veterinarians as to contagion of glanders 97 

FrtiTiMin, note on observations of storms 73 

Freight and passenger rates 6G0-663 

rates, average in cents i^er ton per mile 848 

. early, discussion; reduction 648, 658 

of different railroad companies 662, 663 

TLT.. ’XT rtj — 


miscellaneous commodities, Kew York to Chicago by raiL 842-844 

X)acked meats, Cincinnati to New York by rail 846 

tables showing changes 660 

French minister of agriculturej direction of study of anthrax 115 

war department, experimental investigation of glanders 97 

Frost warnings, note on value 84 

Fruit growers, note on losses from San Jose scale 144 

Rowing in America, remarks on early attemx>ts 467 

progress in 1899 748 

industry in Pacific northwest, note 20 

origination of varieties, advice of Marshall P. Wilder 473 

shade , and other trees , diseases 750 

Fi'uits, deciduous, San Jose scale as most dangerous insect enemy, note 143 

note on exhibit at Paris Exposition 20 

origin; new, early, directions for producing 471,473 

Fuel value of foods, note on study 409 

Funds of Experiment Stations, remarks by Secretary 33 

Fungi, parasitism, articles by T. J. Bunill, note 103 

Fungicidal treatment, success with grapes 198 

Fungicides, application by means of cyclone nozzle 196 

Fungus, potato rot, ravages and study, notes 193 

Galloway, B. T., article on “ Progress in the treatment of plant diseases 

in the United States ” 191-300 

“Progi*ess of commercial growing of plants 

nnder glass 575-590 

Game and birds, officials and organizations concerned with pi’otection.-- 710-717 

fish, protection, connection with forestry 305 

birds, introduction 389 

laws, discussion 282-287 

* usefulness of birds, remarks 268-270 

Garden calendars, early, for distribution to seed dealers, remarks 554 

subtropical, note on testing hybrid fruits 19 

varieties, problem of fixation - - 562 

Gardens and Giwnds, Division, organization and duties 669 

puMcations - 683 

“Gardinef Lyceum,” remarks on work as agricultural school 163 

Gauge of railroads, economics 652 

Geneva, N. Y., study of plant diseases at experiment station 193 

tester for seeds, note 571 

Germ theory, application to anthrax - 117 

establishment in regard to anthrax 119 

Germany, remarks on agricultural schools 225 

Germination of seed, tests; study of chemical changes 574,743 

Gideon, Peter M. , origination of W ealthy apple ------ 478 

Ginseng, note on increase of price 64 

Glanders and farcy, discussion - - 96-102 

discovery of disease in man 98 

Justifiableness of inoculations 101 

mallein test, discussion - 102 

Glover , Townend, note on work for economic entomology - 138 

Glucose manufacture and use, remarks - ---------------- 244, 254 

Gluten, early recognition of nutritive value. 214, 216 

^ • in wheat, effect of latitude on content - - - - - 244 

Goffart, M. August, description of method of ensilage : 617 

Good roads, movement in States, progx*ess - - - - 378 

Gooseberries, improvement, remarks 485 
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Grad1?rs foi* road- making, note - 43 

Graduate study and original research in agriculture 183 

Grain, average rates by river, St. Loiiis to Now Orleans — 841 

rates, Chicago to New York 817 

stored, note or remedy for insects 153 

Grains,' experhiientation in northern latitudes; introduction 55,5(1 

Hour and meal, analysis, remarks on x)rol)lenis 355 

Grange libraries, remarks 511 

Grape growing, efitect of study of plant diseases 1117 

note on diseases 1114 

Grapes, improvements in Nineteenth Century 475,475 

of Europe, note or experiments - 30 

“ Gra|)es, the ” disease of horses, note — 104 

Grass and clover seeds, remarks - 504 

garden, establishment on Department grounds 548 

Grasses and forage xHants, native, notes on investigations 38,39,50,81 

notes on valuable siDecies 855 

as sand and soil binders, remarks by Secretary 80 

list of x>rivate publications 8.': 0 

true, subject of science of agrostology — 847 

Grasshoi^per , W estern . ( See Locust. ) 

Graves, Henry S., article on ‘'The iu*actice of forestry by private 
ownei’s” 415-438 


Grazing and forage xnoblems in the South 853 

free, effect on cattle and sheej) industry 080 

lands of arid region as source of wealth 000 

Grease, or sore heels, relation to cowi)ox 108 

Great Britain, differences of veterinarians as to xdeuro-imeumoiiia 110 

importation of cattle for breeding „ 083 

loss to America of cheese market 53 


Greathouse, Charles H., article on '‘Development of agricultural 
libraries 491-513 


Greely, General, administration of weather service — 79 

Greenhouse insects, use of hydrocyanic-acid gas 151 

Greenhouses, improvements in constniction 578-581 

ii-o'n, introduction and improvements - 584 

Grouse, pinnated, (5ce Prairie hen.) 

Growing plants under glass, progress, article by B. T. Galloway 575-590 

Guano, discussion of supplies and use „ 374-378 

•early use as fertilizer; remark by Davy 213 

growth of use 887 

islands appei*taining to United States, list; production 37(^, 378 

Guinea corn. (/See Sorghums.) 

pig, note on discovery of tisefulness in inoculation : 101 

Gulf States, note on introduction of tea culture 58 


Gulls and terns, notes on destntetion 


370 


Gypsum as fertilizer, laote on early use 307 

use on soils damaged by alkali containing soda. 35 


Hackel, E. , note on work in agrostology _ 804 

Halle, TJniversity, first professorship for teaching agricultural chemistry . „ 334 

' * Hallock Code for cooperative legislation for game 384 

Hanington, Professor, administration of weather service , 79 

Harris, Thaddeus W. , first official entomologist in Massachusetts, woi'k 18(i 

Harvard College, books on agriculture in library in 1 790 405 

subscriptions for endownrent of xn’ofessarsMp KM 

Harvesters and self-binders, notes 819 

Hairvesting and cultivation of corn, wheat, etc 883 

of seed 5 (J 4 

Harvey, experiments for discovery of movements of heart and blood. 95 

Batch Act, for experiment stations, notes on passage and purpose . 173 

notes; limitations on funds for experiment stations 517,519,531 

BaYana seed leaf tobacco , note oh growing in Connecticut ^ . 37 

Hawaii, Coxfimissipner of Agriculture and Forestry ^ 687 

introduction of foreign birds ^90 

note on agricultural possibilities ’ 60 

•• Albert Koebele’s work in economic entomology 154 

fT need of experiment station. * I 88 
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Hawaiian Islands, collection of albatross eggs 271 

Hawks and owls, study by Biological Survey, and bulletin 26r> 

Hay, acreage, prodxiction, etc., statistics 764,770,787,792,797,808. 

for the South, remarks 358 

Haying, 1891) 726 

Haymaking, progress 332 

Heart, experiments of Harvey for discovery of movements 95 

Heati ng gr eenliouses , i mprovement 578 

Hemp , discussion by Secretary 64 

Henry, Professor, weather maps tinder supervision 77 

Herbarium of Division of Agrostology, notes 31,366 

Herd iminoveiiient for dairy cattle, remarks 391 

Hereford, breeders, struggle for ijlace among cattle 636 

cattle. Importation for breeding 332 

Herons, destruction for feathers 273, 274 

Hema hrcisUiemis^ rubber plant, note 62 

Highways , national , movement " 372 

Hilgard, E. W., work 228,340,302,515 

Hog and sheep pasture, use of woodland. 422 

carcasses , micr osc opic inspections 48 

- cholera and sheep scab, work of Bureau of Animal Industry 452 

treatment, remarks by Secretary 50 

use of serum, and “ stampiujg out,” notes 453 

slaughtered , parts taken for inspections 462 

H(')gs, inspection for export (see also Swine) 456 

Holmes, George K., article on “Progress of Agriculture in United 

States” 307-334 

Home reading courses in agricultui'e ■- 188 

Homestead law, lack of adaptation to the arid region 603 

Honey, sxibstitution of glucose 244 

Hops, crop of certain countries; wholesale prices 780, 809 

Horse breeders’ associations, list 693 

inoculation with virus of glanders from man 98 

pox, cowpox, variola, discussion 102, 107, 108 

rediscovery of variola 105’ 

Horses, American, remarks of Secretary on market 67 

and products, provision for inspection ’ 460 

sheep, j)roduction of anthrax 115 

in Prance, early fpreacl of glanders 97 

number and value 818,819 

Horticultural and kindred societies, list 704-708 

’ exl libit for Paris Exposition, note - 20 

investigations of experiment stations 545 

plants, practical tests by experiment stations - . 538 

Horticulture, practice among the Romans and subsequent neglect - . 595 

work of experiment stations 536 

Hot water, introduction in heating greenhouses 579 

Hotbeds, forcing of vegetables 579 

notes on early constructions 582 

Hough, Pranklin B., appointment to repori on forest products 301 

Hougliton Farm, experiment station, account 517 

Houghton’s Beedling gooseberry, production 483 

Hovey, G. M., improvement of strawberry, etc 472,473,580 

Hovey’s Seedling strawberry, development and introduction 482 

Howard, L. O,, article on “Progress in Economic Entomology in the 

United States” 135-156 

Huller, clover, evolution 565, 566 

Hninus, elements, notes on entrance into plants. - 219, 220 

new facts in chemistry - 742 

study by Chemist, note 240 

Hxirricanes, discussion by Redfield, Esby,and others 74,75 

Hybrid raspberries, parentage of Dictator and Caroline 481 

Hybridization in tea cnltiire, note 58 

note on use in improvement of plants 472 

^ of plum , blackberry , and raspberry - 480 , 481 

Hybrids, compound, usefulness - 474 

first exact knowledge ---• 469 

of graxies and pears, remarks 476, 477^ 

1- A 99 55 
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Hydrocliloric acid, rise in making glucose 5254 

Hydrocyanic-acid gas, use as insecticide, remarks - 150, ir)!;i 


Illinois Board of Agricnltnre, library 504 

destrxiction of native cattle by Texas fever- - - 1 ,530 

Immigration, flow from Europe into United States 055- ()5<) 

Impoi't animals, inspection and quarantine - 457 

Imi)ortations of cattle for breeding 0;W 

Imports, of agrionltxiral products; prices 8i32-HJ38, MJIO-HOT 

India rubber, discussion of trade, supply, etc,, by Secretary — 01 

Indian corn, analyses, note (see also Corn) 200 

Indians, beginnings of agriculture — JW 

selection of corn for seed 408 

Injurious insects, principal, of 1890 745~748 

Inoculation experiments in study of glanders 98, 99, 100, 1,01 

Texas fever investigations 130 

transmission of anthrax to domestic animals .11. 0 

Inoculations and exposures, experimental, success 113 

experimental, uxx^n animals and cliildren, remarks 100, 108, 122 

Insecticide, introduction and tise of Paris green 140, 119 

Insecticides, maebinery for distributing 152 

study by Chemist , note - - /2-1 0 

Insects in greenhouses, use of hydrocyanic-acid gas 151, 

injurious, early remedies 144, 140 

to wheat, cotton, etc. , report hy Townend Glover 138 

principal injurious, of 1899 - 745-748 

Inspection and quarantine of animals and products 450, 157, 450 

of dairy products, indorsement — 53 

pork, reduction of cost - 404 

work of experiment stations 540 

Inspections, animal, number and cost 48 

Instrumental equipment of weather service, note 84 

Insurance rates on cattle, reduction as result of insx)ection - 458 

International simultaneous observations, note 80 

Iowa, notes on treatment of hog cholera 50, 453 

Irrigation and cooperation, remarks 008, 010, Oil , 012 

canals, losses 590 

growth and need of better laws 00 1 

in Louisiana and other Southern States, notes 39 

relation to alkali soils, notes . 25 

influence upon people and country < 009 

investigations by office of experiment stations . . - 530 

remarks by Secretary 30, 37, 40 


modern, beginnings 592 

present and future 000-012 

lise and future in United States, article by El wood Mead 59! -01 2 

Isabella grape, introduction .. 475 

Island possessions, note on experiments with rubber plants 05 

Xsonandra guttai rubber x>lant , note 02 


J apan clover, value for succulent forage 024- 

introduction of rice 03 

order for tobacco, note 430 

plum, use in hybridization - 480 

Japanese barnyard millet, note on use in Hew England and South m 

Jenerson, agricultural books - 490 

Thomas, note on weather observations 73 

d” enks, J. W. P. , study of food habits of robin. . . ^ 201 

Jenner’s discovery of preventive of smallpox 103 

J ersey cattle, booms, remarks i . 036 

Johnson, Samuel W. , and William H. Brewer, early work for agriculture . . 51 5 

e work in agricultural chemistry, note 227 

J6nes,:A.N.jimprovement of wheat 1 487 

Judd, Orange, gift to start experiment station in Connecticut - . r 5,10 

Sylvester D,, study of birds 260 
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Kafir corn, value for succulent forage C25 

Kansas, interesting letter on tree planting ’ 428 

Kedzie, Professor, mixture of arsenic anti soda as insecticMe 149 

Kentuokj% note on extension of tobacco industry 4^0 

production of hemp 04 

Kerosene, use against insects 149 ^ 150 

Kilborne, P, L. , experiments in Texas fever investigation 131 

Kites, notes on use in weatlier service 91 

Kiushu rice, notice of introduction 03 

Knapsack pump, notes on first use and on forms 190 

Knight, Thomas Andrew, plant breeding, note 469 

Koebele, Albert, note on introduction of ladybird enemy of fiuted scale 154 

Laboratory buildings, new, discussion by Secretary 05 

Ladybird (Novius carclinalis) , usefulness against scale insects. 154 

Lafosse, Professor, teaching regarding glanders 90, 106 

Land donated and institutions benefited under the Morrill Act 108 

grant colleges, note; general statistics. ^ 169, 185 

remarks by Secretary on register of graduates. OS 

Office, General, part in management of forest reserves. 297 

public, relation to progress of agriculture 313 

Lands, public, appropriations from sales for building roads 374 

worn-out, improvement, remarks 234 

Larus atriciUa and L, occidentalism notes 270, 271 

Lavoisier, notes on work 77, 203, 220 

Lav/ for agricultural education in Missouri, note 09 

homestead, lack of adaptation to arid region 603 

Lawns and lawn making, notes 854 

Laws against Texas fever, early enactments 126 

better, for irrigation, need 601,605 

bounty on birds, list for century 280 

early, ijrotecting forest-bearing laiid 293, 294 

for benefit of agriculture, work of expeiiment stations 546 

protection of birds 283-287 

organic, establishing the weather service 71 

patent, influence on agricultural machinery 319 

Lawton blackberry, introduction : — 481 

Lead, arsenate, note on use as insecticide 149 

Leaf tobacco, exported from the United States, statistics 439 

Legislation, early, against Texas fever 125 

^ for suppression of forest fires 300 

need for export inspection of hntter 52 

on water rights, need 57 

road, note 41 

Legumes, other, and clover, value for succulent forage 621 

Leguminous crops, early recognition of value to soil 217 

forage plants, native, note on use 29 

plants, note on early attention 34B 

sux)X)ly of nitrogenous food by bacteiia 246 

Lettuce, varieties on trial gi-ounds of Department, note 567 

Libraries, agricultural, development, article by Charles H. Greathouse . - . 491-512 

for fanners 508-51 1 

of United States, list 757 

growth and size 497, 408 

for farmei’S, x>ermanent, suggestion 511 

Library of Congress , agriculture _ _ 506 

Department, review of work by Secretary 44 

work; publications 670, 083 

Weather Bureau, notes on growth and contents 87, 505 

Liebig, remarks on wwk 218, 221, 222 

Liebig^s theory of jdant growth - 337 

Life zones, note on mapping on the Pacific coast - 16 

Lightning, loss of life and property, remarks - 13 

Lima beans, evolution of varieties . - - . - 537 

Lim6<«and-sulphur dip for sheep scab, composition 453 

Linseed cake, note on value according to Davy ^211 

importance of nitrogenous by-product for dairy cow - , - - 47 



8(58 


C 


INDEX. 


Liquid manures, notes by Kliyogg on collection and use SOU, 207 

Little Dutch tobacco, note - 487 

3 leacili disease, note - . - - 18 

Live bogs, wholesale prices in leading cities 814 

stock and dressed meat, rail rates, Chicago to Now York „ „ - 845 

Assocl ation , N ational - . (588 

iixiproving, work of breeder, article l)y John Clay, b’ - - (JrJMJ (2 

Locomotive, iiuprovenients - - (545, (5 , 1 (5, (>50, (552 

Locomotives, wood-burning, relation to freight rates „ , (551) 

Locust, Rocky Mountain, x)urposG of U. S. Entomological Coniniission. - 141 

Locusts, profit of idanting - 427 

Lodeman, E. G. , suggestions of remedies for insects, etc 147, 141) 

London purx)le, use as insecticide 140 

Louisiana experiment station, change of management - 82 

X)roduction of rice, remarks . « - - (58 

Lumbering, conservative, discussion 419 

Lumbennen, fanners, and others, practical assistance in forestry JJ02 

in South, instance of forestry 42 1 

note on cooj>eration in forestry investigations 21 

Lyme grasses, remarks on varieties and uses 85(5 


Macadam and Telford, introdnction of broken-stone roads 87 1 , 872 

Machinery, agricultural, early problem of transportation 87(5 

economic results of use 881 

Machines and implements, agricultural, progress 8)4 

Madison, James, extract from letter on agi-iculture 1 (58 

note on weather observations 78 

Mails, rural, note on promotion of free delivery 41, 

Malaria, human, analogy of Texas fever protozoan organism to parasite _ . . 188 

MalM^ Bacillus, note 100 

Mallein test for glanders, discussion 102 

Manihot glaziomi , rubber plant, note (52 

Manning, Robert, collection of Massachusetts Horticultural Society Library 508 

“ Manual labor ” schools, remarks 168 

Manufacture of tea, means, note 50 

Manure and coarse straw, effect of application to soil - - « . - 742 

for corn, early use of fish - . - - . - 200 

Manures and fertilizers, early knowledge 206-2 1 8 

views of Liebig-.-.. , — — - 222 

Map, weather, early suggestions; distribution 7(5, 85 

Max)s of soils, remarks - 844: 

Market, British, relations of Denmark and United States 47 

butter and cheese, remarks by Secretary 52 

farmers’, enlargement ;J28 

for American horses, remarks by Secretary 57 

gardeners, dependence on seedsmen for seed 558 

of American products in Denmark, discussion l>y Secretary 4(5 

Markets and prices for cut fiowers _ 580, 500 

foreign, expeiimental exports of dairy products 4(54 

for fruits and nuts, note on exhibits at Paris Exposition 21 

Marl, early views on use as fertilizer 207 

Maryland tobaccos, curing, use, and method of selling 485 

Massachusetts Agricultural College, library 1 . 400 

unique position, courses of study 188 

society libraries 45)4,502,504 

Mead, Elwood, article on “Rise and Future of Irrigation in tho United 

States”-- 50M51,2 

Meal, grains, and flour, analysis, remarks on problems 285 

Meat inspection, figures showing growth 461 

heed of more and better 628 

statistics r 4,8 

Meats and meat products, summary view of business of x>acking 820 

dr^sed, and live stock, rail rates Chicago to New York - - 845 

notes on research for preservatives 14 

packed, rail rates Oincimaati to New York ^ 84(5 

and business problems, discussion - 64)^-658 

^ • separation of cream from milk 808 
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Merriam, C, Hart, outline of investigations of bird habits S64 

Metcalfe bean, note on use as forage x>lant 39 

Meteorological data, collection by experiment stations (539 

service, throe epochs 72 

Meteorologist, work for agriculture, etc., article by F.H. Bigelow 71-92 

Meteorology, contributions of W eather Bureau _ 91 

facts detained by aerial observations with kites 13 

instruction 81 

note on bibliography 87 

larger questions 92 

Mexican boll weevil, note on study 15 

Mexico, inspection of animals 49 

Michigan Agricultural College libx'ary _ . . 500 

Micro-organism of pleuro-pneumonia, note 113 

Micro-organisms, relation to nitrogen nutrition of cultivated plants 246-253 

putrefaction and fermentation, investigators. 350 

Microscoxhc inspection of pork, discussion 462 

Milch cows, number and value 818-820 

Milk and milk iiroducts, work of exx)eriment stations 542, 543 

butter, and cheese, early methods 383 

effect of herd improvement on ^ield and quality 892 

fat test, Babcock tester for maldng 395 

list of forms, etc 331 

mechanical separation of cream 393 

production, growth of business 399 

Milking, method, lack of iniixrovement 308 

Millet, Japanese barnyard, note on use 30 

Millets, value for succulent forage 625 

Milner, R.D., and A. C. True, article on “Development of the nutrition 

investigations of the Department of Agriculture” 403-414 

Mineral fertilizers, early lack of apx)reciation; plant nutrition 213,221 

wealth of arid region 599 

Mitohill, Samuel L. , first professor of agriculture in Columbia College 161 

Moisture and temperature of soils - - . - 343 

Monroe, President, vetoes of road bills 374,375 

Moore, Professor, administration of Weather Bureau 80 

Mormons, early irrigation at Salt Lake 592 

in Utah 343 

Morrill Act, effect on farmers’ institutes 170 

of 1802, remarks; X)rovisions 160,167 

second, effect on deveIoi:)ment of agricultural education 172, 173 

^ Justin L., remarks on character and on work for agriculture 167 

Morton, J. Sterling, institution of Arbor Day — 306 

Mosquitoes and hies, carrying of disease 15 

Mountain stations in weather service, note 91 

Mowers and reapers, imxnwements, including patents, trials, etc. 318 

Moyamensing Pine, X)rize strawberry, note 483 

Mules, number and value , 818,819 

Murre, use of eggs - .1 271 

Mutton , relation to sheep breeding 639 

Mycology, Section, establishment in Dei)ai*tment of Agriculture 194 

Myer, A. J. , work in weather service — 77, 78 

National highways, movement 372,373 

I)a'rks, forest xu’oblems 298 

Natural sciences, work of land-grant colleges 160 

New England, remarks by Secretary on abandoned farms 60 

Jersey, building of good roads 378 

Orleans, training of sugar exxierts 187 

York, College of Forestry, remarks; forestry work in Adirondacks. , - 753 

eaftdy grant for teaching agriculture 161 

Society for Promotion of Agriculture, work for libraries . . — . . 493 

' to Chicago, freight rates, discussion ^ - 660, 661 

Newton, Commissioner, remarks on work of Chemist 237 

Nil#, irrigation and dependent x>opulation, comparison 598 

Nitrates, j>i*oblem of supply; conversion of nitrogen 249,251 

Nitrification, progress of study and discussion * 25^ 
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Kitrifying organisms, study by Division of CliGinistry 340 

of application to soil 743 

Mtrogon, in agiicnltnre, early views - 3 1 7, 221 

' nntrition of cniltivatetl plants, relation of niicro-orgajiisms 24f>-25;i 

Nitrogenous food for leguminous plants, supply by bacteria 24,8, 24,0 

Kroonals in W(^a,tlior ser\i,<'c‘. remarks H5 

Noi’tborn States, note on sxigar beets r>7 

Nortliwost X)raiiie region, problcni of soctuing api>les suited to cdinuitt^ 478 

Novlus ( Vcdalia) i^rdinaliHi introduction against Huted scale, note 152 

Nozzles for spraying insecticides, notes - - 1 52 

Nursery stock diseases, remarks , .198 

Nuraerymen, use of hydrocyanic-acid gas on stocks 151 

Nxxtrition and food of man, scope of investigations 404 

Imman and animal, work of experinxent stations 526 

remarks by Secretary on work 25 

investigations by Office of Experiment Stations 520 

cooperative, present work - 41 1 , 412 

of Department of Agriculture, dovelopmeut-., arti- 
cle by A. O. True and R. D. Milner 402-414 

nitrogen, of cultivated idants, relation of micro-organisms..... 240-252 

of man and animals, work of experiment stations 5 12 

cooperative inqxiiries 405 

plants and animals, chemical researches 221 , 222 

Nuts, improvement by selection 489 

note on exMbit at Paris Exposition 20 

Nnttall Ornithological Club, formation and work 2(J() 


Oat seeding in 1899 724 

Oats, acreage, etc. , statistics 700, 700, 777, 781, 789, 7iM , 798, 802 

improvement by hybridization 488 

Oil cake from United States, Danish purchases 40 

cakes for f ertilizing, recommendation by Davy 211 

Oleomarganne, notes on substitution for butter. 1M4 

Ormerod, Eleanor A. , remark on work of American economic entomologists . 155 

Ornamental idaiits and flowers, improvement - 488 

Ornithology, economic, functions of Division of Biological Survey 255 

in United States, review, article by T. S. Palmer. . 250,-292 

Ostrich, South African, establishment of industry 274 

Owen, David Dale, chemical examination of soils 249 

Owls and hawks, study by Biological Survey, and bulletin 2<t5 

Ownership of water supply, iH’oblem ,. 007 


Pacific slope, investigations in agrostology 252 

States, note on beet sugar 57 

Packing meats and meat products, summary view of business 229 

Paine, Halbert E. , efiorts for national weather forec.u»ists 77 

Palmeb, T.S., article, ‘‘A review of economic oiiiithology in tlu^ United 

States”. 259-292 

Pan-American Medical Congress, remarks by Secretary on i)ropoMiti(.>Ti 04 

Parasites as causes of jdant diseases 1 91 

Parasitism of fungi, note on articles by T. J. Btirrill 192 

Paris Exposition, exhibit of experiment stations, remarks by Socrcitary 22 

note on horticultural exhibit 20 

Paris green, introduction as insecticide . 140 

Passenger pigeon, notes; early question of need of protection 208, 209, 284 

pigeons, table of large flocks 270 

rates, average per mile 849 

discussion and notes 048, 052, 603, 602 

Passer domesticiis, {See English sparrow.) 

Pasturage in the South, remarks 252 

soiling or silage, crops _ 025 

Pasture, ufi^ of woodland, for hogs and sheep, note 422 

Pastures, temporary, on Ameiican farms, note 016 

_ worn-out, cooperative work for improvement " ^ 29 

Patent laws and agiicultural patents 217^ 218, 219 

^ ' Office, chemistry in Agricultural Reports 221,225 
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Patrons of Husbandry, aid in genoral education of farmer ISi 

encouragement of libraries . - - 511 

national and State officers _ 71M19 

Pea, garden, improvement by hybridization ^ 485 

Pear blight, note on cause and remedy 103 

«tudy IS 

Peiirs, ca,3;ly work by Governor Edwards in improving 471 

notes on originof well-known varieties; extension of cultivation.- 477,478 

Pea,s, ac-reage devoted to growing seed 5(10 

black-eyed. (»SV?c Cowpea.) 

Peaty soils, investigation, note 743 

Peck, William D., first professor of natural history at Plarvard, note 130, 101 

Pedigree in stock breeding, notes 634, 635 

Pennsylvania “ scalp act ” for birds, note 363 

State College, extension of agiicnltural teaching 179 

Pentosans, effect upon denitrifying organisms 742 

Periodicals in library, note 44 

Poriqne tobacco, curing and use 433 

Peruvian guano, (piality 374 

Philadelphia Society for Promotion of Agiiculture, proposal for libraries.. 493 

Philippine Islands, remarks on report on trade; agiiculture 45, 60 

Philippines, feasibility of cultivation of Ismiandra gut fa (rubber plant) 62 

need of experiment station 33 

PhiloJida minor ^ legal killing 384 

Phosphates, cause of availability of phosphoric acid 743 

Phosphatic deposits of South Carolina, early reference 238 

Phosphorus, early lack of appreciation as plant food 312 

Physical and chemical investigations of soils, remarks by Secretary 28 

quality of earths in relation to water, statement by Davy 205 

Pieters, A. J,, article on “ Seed selling, seed growing, and seed testing 549-574 

Pigeon, passenger. (See Passenger pigeon.) 

PiNCHOT, GipfobDj article on “ Progress of Forestry in United States 298-306 

Pine belt of Atlantic coast, prevention of fires; planting 425,426 

Pinnated grouse, Prairie hen,) 

Plains, W estern , importance and extent of tree planting 426 

Plank roads, remarks on early popularity 371 

Plant and seed, introduction, note on section 55 

breeders, note on conference in London 19 


in United States, progress, article by Herbert J. Webber 

and Ernst A. Bessey.. 4C5-490 

review of improvement of fruits in nineteenth century 475 

diseases, beginning of modern research - 192, 198, 194 

in 1899, review 750 


' the United States, progress in treatment, article by B. T. 

Galloway 191-200 

food, nitrogenous, sxiiiply to leguminous i)lants by bacteria 248 

I’emarks on danger of exporting, 233 

statement by Davy - 205 

growing era 581 

growth, study of chemistry - 7*^14 

nutrition, development of principles, by Liebig 219 

etc. , note on study 17 

pathologists, lack, notes 37, 07 

X>athology, present and future, remarks 199 

Planting of forests, discussion 425 

Plants, cultivated, relation of micro-organisms to nitrogen nutrition 246-258 

for production of rubber, notes 02 

semiarid regions, remarks by Secretary — 60 

growing under glass, present state of industry 585-590 

• progress, article by B. T. Galloway 575-590 

growth, study of chemical processes, note 240 

proof of sexuality - - - - ^ — 469 

statements of Sir Humphry Davy on relation to soil 204 

% views of Liebig and others as to supply of carbonic acid 220, 222 

Pleuro-pneumonia, contagious, work of Bureau of Animal Industry 442,448 

exi^oriment as to contagion * HSl 

experiments and repoiij of Australian commission 110* 
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proc^laination of eradication - , . - - , 

statistics of work of eradication 

success of experimoiita.l exposures and inoculations . . 

Plows, review of unprovements inclndiuK patents 

Plum cure alio, development of use of Paris green - - - — 

Plums, remarks on improvement . 

Poa maerantha, value as saud binding gi*ass,note 

Polar expeditions, international, note - 

Pollen, early use of mixture in hybridization 

Pomology, Division, organization and duties; publications., 

Pond’s seedling grape, introduction 

Poplar, success in systematic lumbering 422 

Population, center, relation of movement to transportation — 058 

Pork inspection, microscopic - 402, 404 

statistics - - 40 

Portland, Oreg., imi^ortation of birds, notes 288, 280 

Post-graduate work in agricultural science, lack of opportenities 08 

office regulations, note on effect on seed trade 548 

Potash, early notes on value as plant food 218 

Potato beetle, Colorado, use of Paris green, note 14.0 

improvement from seedlings '184 

Potatoes, acreage, production, etc. , statistics 708, TOO, 780, 701, 700, 807 

study of starch yield 748 

Potato-rot fungus, impetus to study of plant diseases 102 

Poultry associations, list - 007 

enemies, note on book 208 

statistics 824 

Prairie hen, slaughter and disappearance ‘ 208, 209 

Precipitation, average daily departxires from normal for 1809 787-741 

Preservatives in foods , statement of Chemist : 14 

Preserving, canning, and refrigerating, development 82H 

Press, agricultural, dissemination of inf oi*mation regarding chemistry 220 

bulletins of experiment stations, notes 528, 54 1 

Pribilof Islands, collection of birds’ eggs — 271 

Prices of principal crops, statistics - 750-771 

“Process” butter, remarks by Secretary on damage to butter market 52 

Proteids, vegetable, chemical study 744 

Prussia, commission to investigate pleuro-pneumonia 110 

Public control of irrigation, need of adequate system, note ^ 602 

use of money iroin sal© for road building 872, 874 

■ . 50 

506-508 
. 600 
OOH 
. 076 

060,684 
48 

. 264 

45 

670-086 
520, 540 
. ' 527 

150 


lands, leasing, discussion by Secretary 

libraries, agricultural books 

Eoad Inquiries, Office, ox'ganization and dxities (.svv. nho .Rojid) 

supervision and control of irrigation ...» 

Publications, Department, notes 

Division, organization and duties; x)ul)li cations 

miscellaneous, remarks by Bec.rotary 

of Biological Survey, notes 

Depart ment, demand 

during calendar year 1800 

experiment stations, franking x>nYilGge, etc 

Office of Experiment Stations, remaiks 

on agriculture, beginning 

economic entomology, notes j4Sj 

- systematic agrostology , list of most imx)ortant - .- ,.86.2,868 

(papers) of W eather Bureau, list of subjects- 86 

private, on grasses and forage plants 850 

Puerto JRican insects, note on study 15 

Rico and Cuba, climate and crop service 'L 12 

note on cattle ticks * 50 

^ ^ need of experiment station 88 

■ . - , production of tropical fruits and coffee 61 

j^trefaction^ relations of micro-organisms, list of investigators > 250 

roseum and P. dnemrimfolium, tests in growing for insecticide . 152 

J’yroSoma, aosence from Puerto Rican cattle ticks - - 50 

contagion of Texas fever - 188 
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Quarantine and inspection of import animals : 457 

for Texas fever, regulations for transportation of cattle " . 449 

of animals, statistics 49 

restricjtions for plenro-pnenmonia, note 443 

use as ineans of suppression of Texas fever 133 

Railroad extension, eifoct on crops and values 836 

managers, aim of impiwements 6oi 

mileage, advance with growth of population 656 

rates 653,650 

track, similar constructions in earlier times 644 

Railroads, huilding, consolidation and extension 646, 648, 651, 653 

note on tree planting on plains 438 

steam, introduction and development 375 

Rails and roadbed, early forms and improvement 649, 650, 651 

Railway, Midland, of England, passenger rates 668 

Rainfall for the season in' several regions {see also Precipitation) 731 

note on relation to tea culture 58 

observations of cause by Espy, note 74 

Range indnstiues, influence on irrigation 604 

lands, notes on reclamation 29 

Ranges, cattle of Southwest, note on overstocking 349 

for stock, remax'ks by Secretary 69 

Rasx)borries, remarks on improvement 480 

Rates, freiglxt and passenger, discussion 660 

Rations for Army and Navy, utilization of results of nutrition studies 412 

Reading courses, farmers’, methods, ijui^poses, and officials 717 

Reapers and mowers, improvements, including patents, trials, etc 318 

Rediield, generalizations of first essay on storms 74 

Redwood in California, notes on growth and study 21, 33 

Refrigerating, canning, and preserving, development - 338 

Regie governments, kind of tobacco required for trade 434 

Rescue grass, note on use 30, 

Reserves, forest, iinijrovement of service 753 

review - 1.- 295 

Reservoirs (in irrigation ) remarks by Secretary 39 

Rice crop of certain countries, 1895-1899 783 

fields, irrigation 39 

from Japan, note on introduction 16 

improved, discussion of introduction by Secretary 63 

Riojiardson, Clifford, note on analyses of flour and bread 405 

Riley, Charles Y. , work for economic entomology 140, 147 

Rinderpest, note on confusion with anthrax 114 

River stages, note on publication - 89 

Rivers, western, notes on flow - 89 

Roadbed and rails, of railroad, early forms and improvements 649 

Road building, Congressional action, remai’ks 374 

in United States, progress, article by Maurice O.Eldridge, 367-380 

recent iirogress 749 

Road Inquiries, Public, Office, establishment {see also Public) 377 

publications 684 

paidiament, national, central committee, committeemen. 701 

Roads and canals, early agitation and effort 654 

in early days, description by Dickens 377 

of colonists, forced-labor system 368 

proposition for national system 373 

Robin , food habits - - 261 , 268 

Rocky Mountains, grasses of eastern slope, early report 349 

Roof, sash, substitution of fixed roof in greenhouse 579 

Roses and other flowers, figures for quantities sold 584 

inijiro'^ement by hybridization 4S9 

Rothamsted, study of nitrogen as plant food 347 

Rubber, india, importance of trade, supply, etc,, discussion by Secretary .. ,61 

plants, experiments for island possessions ! - - - 66 

RufSk, J. M., x>roclamation of eradication of pleuro-pneumonia 446 

Rust, wheat, notes on relation to barberry - - , 193 

Eye, acreage, production, etc., statistics 763, 708, 779, 785, 790, 795,798, 805 
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Salmon, D.E., article on “ Some exami)lea of tlie dovolopinent of knowl- 
edge ooucerniJig animal diseases ” ^4 

Saltbusli, Anstralian, chemical study - - 'Mil 

note on value on alkali land 2 \) 

Saltbushes, remarks on value ii5i) 

Salt Lake City, damage to alkali soils - — - il(i 

marshes, grasses, note il55 

note on early use as offensive to insects il I il 

Elver Yalley of Arizona, civilization 501) 

San JosG scale, study; discovery in Eastern United States ~ . 15, 14;J 

Sand-Mndi n g grasses , notes 115 1 

dunes , tree planting - 428 

Sang, French name of anthrax .115 

Sanitary hoards, secretaries, and State veterinarians 098 -TOl 

Saunders, William, notes on work 60, 848, 487, 580 

Scab, sheep, remarks by Seci*etary 50 

Scale insects, use of hydrocyanic acid gas, notes on use 151 

white or fluted, destruction, notes 1 5iJ 

School, district, suggestions of location of agi*icultural library 495, 512 

for instructi<.ni in meteorology — 81 , 82 

Schools, agricultural, early establishment 225 

common, instruction in meteorology 8iJ 

of agziculture , secondary courses - 188 

organization.. - 177 

veterinary, establishment of first, dates aiid pdac^os 96 

Sciences related to agriculture, provision for teaching 184 

Scientific, agriculture at middle of centui*y, discussion 218 -224 

. and technical reports, note on distribution 670 

farming, note on change in system of agriculture 2‘10 

or systematic agrostology, review of work 562-860 

problems in meteorology , note on study in Weather Bureau 82 

research by experiment stations 528 

training in Department, remarks by Secretary 67 

Scribner, F, Lamson, article on “ Progress of economic and scientific agros- 
tology”. 547-500 

note on work on plant diseases 19 4 

Seaweed as fertilizer, note on early use - 211 

Secretary of Agriculture, authority to contract for telegraph service 84 

conclusion of report 69 

' duties - 667 

office, publications., — ,617 

recommendations 14,15,20,42,58,59,04,65,06,551 

report O-tO 

Seed catalogue, development 555 

difference in results from differences in growing 565 

export trade r)57 

for planting, present general theory 476 

germination, study of chemistry 74 1 

growing, discussion 557-564 

■ , harvesting 56'i 

houses, growth, remarks 5;»6 

of Egyptian cotton, note on distribution 65 

■r Turkestan clover, mote 6 ] 

selling, growing, and testing, article by A. J. Pieters 549 -574 

‘ testing, discussion 576-574 

laboratory, commercial, note - 578 

tests, in distiibution by Department 56 

trade during first half century 552 

Seedlings, ungrafted, use in early fruit culture 471 

Seeds, Division, organization and duties 870 

notes on tests; notes on introduction ./ 16 

^ Seedsman’s modern catalogue, importance and use 555 

) Seedsmen, nwthods of seed testing.. 572 

Seepage from irrigation canals, note on effect in alkali soils . . 1. 1 ] T. I - " 25 

Self-registering apparatus, note on evolution <^84 

Semiaiid regions, remarks by Secretary on efforts to secure plants. 60 

Separator, cream, advantages, forms, and improvements 205, 804 
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Serum treat33ieiit for hog eholoru, note 45i? 

Sotting cream , notes on liiethods - H) 

' Shade, fruit, and other trees, diseases 750 

Shakers, growing and selling of seeds „ . - 55^ 

Slietjp and cattle indtistvit^s compared - - (>-l) 

percHiUtiiges of losses at sea 450 

hog i)astnre , use of woodland 41*2 

horses, production of anthriix .* . » 115 

hreeders’ jissociations, list - ^594 

imi»ortation for br(soding OdJl 

inspection for export _ . - ^19, 456 

number and value 1 818-821 

reduction of mortality by use of anthrax vaccine 120 

scab and hog cholera, work of Bureau of Animal Industry 452 

remarks by Secretary 50 

sources of income , note 689 

traffic, regulation against sheep scab, note 458 

Shipment of sheep, measures to prevent spread of scab 51 

Ships for exx>ort of cattle, improvement under inspiictioii 458 

Shorthorn cattle, discussion 083, 687 

Side oats and Idne grama, remarks „ J>57 

Signal Corps, transfer of weather service 7t,79 

Service, establishment of Climate and Crop Bulletin 88 

Silicic acid, as cjaiise of availability of phosphoric acid 742 

Silos, construction and treatment of contents 618 

different forms 619, 630 

pioneer attemi)ts at preserving foi*age 016,617 

Sinclair, Angus, article on Dovelopmeut of traaisiwrtation in the United 

States” 648-669 

Small fruits, diseases 751 

Smallpox, cowi^ox, and horsepox, relation 108 

or variola, discussion 103, 1 09 

Smithson, Hugh, proposal to use bequest as aid to agriculture 164 

Smithsonian Institution, disiday of weather maps 77 

Smoking and manufactitring tobaccos, discussion 495 

Smuts of wheat, coni, etc., notes 192 

Smyrna dg trees in California, I’cmarks on fertilization. 15 

Snows tofm o.f Eebnxary , 1 890, remarks 12 

Societies, agricultural, note on early organizations in England 158 

Society and State board (agricultm*al) libi'aiies 503-504 

Sodium nitrate, early notice of value as fertilizer. 299 

Soil flualysis, inethods described by Sir Humphry Davy. 204 

bacteria, u^‘!leful and injurious 240, 252 

investigations, important, summary 945 

in the United States, article by Milton Whitney 995-940 

])hysieal and chemical, remarks by Secretary 28 

mapinng in the East, remarks by Sec?retary - 20 

necessity of aeration, luoisture, and liming, to nitrificatkm... 252 

pliysicist, proposed stud y .of abandoned farms (SO 

physicists, ladt, notes. 97, 67 

problems, oO'ect of chemical research 941 

Soiling, growth of practice in the United States 6l5 

pasturage), or silage, minor crops „ 025 

Soils, analysis, report of Chemist for 1809 238 

chemical and bacteriological investigation.^ 999,941 

collection and experiments at Sitka and other Alaskan points 95 

comparative studies by Division of Chemistry 245 

derivation from rocks, statement by Davy 205 

Division, organization and duties; publications 000,684 

[early] knowledge of composition and functions 209 

effect of* sea water, composition 743 

open and porous, early preference, note. 217 

study by experiment stations; in chemical laboratories . 534, 748 

temperature and moisture, remarks; texture, remarks 949,944 

Boniy Birds, European, Bociety for Introduction, note on work 288 

Sore heels, or grease, relation to cowpox 

Borglmm study by Chemist, remarks; usefulness — 242, !^^, 
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Sorghums, value for succulent forage 025 

South Amet'iea, introduction of potatoes 48.1: 

Carolina phosphates /introduction, note 9J18 

Railroad Company, operation with locomotives _ Ui) 

gra^^ing and forage i)roblemis — 852 

illustration of Iniiibering ‘bi I 

Southern c^attlo as sonrcje of disease, early observations {nee o/wo T(‘xaH) 125 

note on inspection 4t) 

grown vegetables, beginning of effect on Northern niarlc(‘t 488 

Spanish language as obstacle to Weather Bureau work in Puerto Bico 12 

Sparrow, English, bounty laws - ^ 880 

European tree, introduction — 888 

Splenetic fever. (See Texas fever.) 

Spores, anthrax, survival of treatment with alcohol and oxygen 1 10 

Sportsmen, League of American, work for enforcement of game laws 287 

Spraying nursery stock, growth and saving, notes 100, 100 

of orchards with Paris green, .etc. , notes 147 

with copper sulph ate , note 18 

Sprout land, careful cutting - 410 

Spruce, early conservative cutting 410,420 

in Adirondacks, improvement in cutting 2,2 

Squash, improvement by crossing and selection 48() 

Stable, model (French) commission, note- 00 

“ Stamping out ” of hog cholera, effectiveness of work 454 

Starch manufacture, remarks 258 

yield in potatoes, study 7':I8 

Stassfurt salts, study of effect on starch yield in potatoes - 7*18 

State agricultural societies, secretaries, list 087 

board and society (agricultural) bbraries 50.2 -50 1 

forestry, review of work in United States; list of States 200 

officials in charge of agriculture, list 080 

weather services, note on establishment 87 

Statistics, Division, organization and duties; publications - 008, (^85 

Steam engine, early discussion of use for transportation 045 

railroads, introduction and development 875 

Steel rails, introduction on railroads and advantages 051 

siding for silo, note 010 

track roads, notes on experimental sections 41 

Sterna, spp. notes on extermination / 272 

Stock breeding, improvement; effect of foreign demand (»80, 081 

speculation in pedigree 081 

grazing, combination with forestry by West Virginia landowiua' '' 421 

live, work of breeder in improvement, article hy John Clay, jr 027 -(f4, 2 

value of euwSilage as food O^p 

' Stone as roadbed for railroad (tio 


use in making smooth roads in early times 

Stoi'er, F. H., early publication of bnlletins for Bnss(^y Iii«tit\itioii 

Storm warnings, first issues 

Storms, dangerous, note on sxiccess in forecasting; origin 

..." observations of Franklin; generalizationH (,)f Eedfield 

remarks on descrii)tion in Monthly Weather Rwviow . 

Straw, coarse, and manure, effect of application to soils 

-Strawberries, improvement, remarks 

Streams, note on study of effect of forest giwvth 

Stmthio australis, note on farms for raising 

Stumps, method of cutting to prevent decay 

Subsoiling as a fad, remarks 

Sugar as fertilizing material, oinnion of Sir Humphry Davy 

beet, results of chemical study; new factories 

seed, note on distribution 

work of Chemist r,, 

beets, note on early study 

remarks by Secretary 

caneTind beet, work of experiment stations 

crop and imports, statistics 

levy’s method of xmrifying; notes 7," ""I""" 

^ • effect of beet sugar on market 7 7 77" 7 
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Sugar exxierts, training at New Orleans , 187 

from sorglmm study by Chemist 

land, irrigation in Louisiana JiO 

manufacture, remarks 254 

remarks on iini)orts from island xiossessions 00 

Sulphuric acid, note on use in fertilization 221 

Sumatra tobacco, Florida-grown, notes 4o7, 4IJ8 

Sui)eriiii)Gndeiit of Documents, sale of x>ublications of Department - . . 

Supply Division, chief, duties 007 

Sweet x)ea, develoinnent of varieties 500 

improvement 488 

potato, note on treatment of disease IS 

Swine breeders’ associations, lists {sec also Hogs) 096 

number and value 81B 

Tags , use in inspection of animals and meats by Bureau of Animal Industry . , 4 00 

Tanning, relation of cliemistry 250 

Tea culture, remarks of Secretary 50, 57, 58 

note on exi^orimcnt in irrigation 09 

tasters, necessity, note 58 

Teachers, instruction in nature teaching 178 

Teaching, agricultural, necessity 07 

of agriculture, usefulness; early endowment 224,220 

Technical education in agriculture, development at land-grant colleges — 109 

Telegraph, effect of invention on weather forecasting 70 

Telegraphic messages in weather service, i)recedence and cost 84, 85 

Telford and Macadam, introduction of broken-stone roads 872 

Temperature and moisture ,of soils 8 IJJ 

average daily dex)artures from normal for 1899 782*-707 

for 1899 ill several re^pons 781 

Temperatures, study at Alaska stations 18 

Tennessee, extension of tobacco industry 480 

Tenth Census, chemical work, notes 840, 841, 844 

Terns and gulls, notes on destruction 270 

remarks on extermination along Atlantic coast 272,278 

Testing garden on Potomac flats, note 10 

of seed, discussion 570-574 

Tests of hybrid fruits at subtz*opical garden, notes - - 19 

Texas cattle, connection with cattle disease in Mississippi Valley 125 

collection of birds’ eggs 271 

^ fever, decrease of losses 452 

district, fixing lines 449 

investigations, remarks by Secretary *50 

regulations issued by Secretary Wiiaou for control 449-452 

splenetic fever, or Southeni fever, of cattle, discussion 124-184 

work of Bureau of Animal Industry 448-452 

experiment stations 540 

Texture of soils, remarks 844 

Thompson, G‘EOR<HiJ F. , article on ‘‘Administrative work of the Federal Gov- 
ernment in relation to the animal industry” 441-404 

Thornton, Dr. , Commissioner of Patents^, suggestion of agricultural fairs ... t (iO 

Ticks, relation to Texas fever 129, 180, Bit 

problem of destruction as preventive of Texas fever 184 

Puerto Eican , freedom fi’om Texas fever contagion 50 

Timl »er-ctilture act ^ 427 

laws, notes 294 

liseascs , note on study 17 

Tobjuxjo and suiplmr dip for sheep scab, composition 4^ 

cause of fermentation, remarks of Secretary. 27 

cutting 1890 i 729 

dato*of first crox)s 810 

growing previous to present century 429 

industry, growth, article by Milton Whitney and Marcus L. 

Floyd 429-440 

• investigations, remarks by Secretary. ^ 27 

leaf, filler; exports from the United States, statistics. 27, 489 

lenion-yellow, origin and growth of trade ..7 490 
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Tobacco inamifactured smii!, cig-ars, and tsigarettos, statistics 

j)laiiting in 1899 ■; 

statistics, production, estimated, iToin luaTnit'acture 

White Burley, origin and growth ot trade 

Toll on railroads, rates 

system ot‘ maintain mg roads, rosiilis - 

Tomato, developniont ot varieties 

improvements l»y breeding new variethss.. 

origin and iniprcjvemeiit - 

Tornado(3s, early study l)y Eediiold, Espy, and otlujrs. 

Trade, Danish export, secret of success - 

journal in flower trade . - - 

Tramways, forms and uses 

Transportation, development in tlxo XTnited States, article by Angus 

clair 

distant, in United States, discussion 

early pressure cf xiroduction 

expansion and progress - - - - 

problem, relation ox country roads 

rates 
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.... <1,18 
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regulations for cattle for control of Texas fever 419 

Travel and transportation, difficulties - 379 

Traveling libraries, ^igricultural books 509 

failure to supply farmers' needs 491 

Tree planting, economic, discussion by Secretary 23 

work of Division of Forestry BOB 


in treeless West, notes 


Treeless regions, note on forestry reports of competent men .. - 

Trees as indication of cniality of soil 

commercial, studies by Divisio 


commercial, studies by Division of Forestry . . 

fruit, shade and other, diseases 

species planted for forest reproduction, notes . 


435 , 430 , 427 ,^ 


Trichinse, microscopic inspection of pork - 

statistics of inspection of nogs — 

Tropical agriculture, note on interest 

imports, discussion by the Secretary - 

True, A. C, and R. D. Milner, article on “Development of the nutrition 

investigations of the Department of Agriculture ’’ 

article on “Agricultural education in the United States ”... 157* 
“Agricultural experiment stations in the Dhited 

States” 51;)- 

Tuberculosis, bovine, work of Bureau of, Animal Industry „ ' 

effect on improvement of cattle by breeding 

Turnpike roads of chartered companies - ' - i}7(), 

Turpentine forest, prevention of fires 

Tympaniichus americanus, notes 

Typo in breeding cattle and sheep, remarks 


Underdrainage , remarks on craze , 3-43 

Uniformity in breeding stock, remarks C l i 

UniYex’sities, colleges of agriculture, list; extension in agriculture I8;i, 187 

Urea, effect of muscular exertion oh production 404 

Uria spp. , notes 371 


Vaccination, introduction as preventive of smallpox . . . * los 

Vaccine, for anthrax, note on increase of use ,130 

production for blackleg; use for blackleg 1 34 , 454 

remarks by Secretary on use for blackleg 49 

Valentine, Lawson, attempt to establish experinient station 517, 

Van Mons, J ean Baptiste, plant breeding ! 4 (:}9 

Variola (cow pox, horse pox) , discussion „ A A 102405, 109 

V;p«ey, George, notes on work on grasses 349, 350, 394, 995 

; V^etable aad animal matter in soil, statement of Sir Humphry Davy 304 

growth, early study of relation of gases 347 

: . Fhysiology and Pathology, Division, publications f}8f5 

, organization and duties. (199 

proteids, chemical study ^ , * „ 744 
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Vegetable teed, sections for profitable growing; varieties 5()1 , oOO 

substances, note on nmu])er de^^cribed by Dr, Thomson St5 

V ogetables, cotlyn , and cereals, diseases 751 

early definition XMI 

forcing i iiuier gl a ss, si a1 istics HSf i 

iniX>rovt*inonl, r<‘inarliH 

winter; Soulhorn-growii,ollVct on Northern ninTk(‘i._ . . r)S2,r)S;i 

Vegetation houfec, use in study of soils ir> 

V eiiicles , farm, notes on in-ogr ess o 1 fi 

V essels carrying ex} >ort cattle, inspection 'il 7 

note on inspection for oxp(»rt aniimds 4U 

V eterinarians, English, Tiew>s on comiminication of diMeas(3 from horse i < > cow 1 < >") 

Franco, views as to contagionsness of glanders iU 

State and secretaries of sanitary boards (‘4)8-7 1 U 

Volerinary science, Gommoiiceinent of systematic study. iiU 

work of expoiiment stations r>‘J 7 

Vineyards, l)rief review of gi‘apo growing and diseases Ihi 

Virus, anthrax, tailures in effort to destroy 1b) 

Volunteer experiments in agrostology?- 8f>l) 

observers of wtsallier, iioU* on work 81? 

Voorhoes, E. B, , collection of data on inigation hi New Jersey Ul) 

Wade, Benjamin, bill for land-gi*ant colleges 1C7 

■Walsh, Benjamin D., woi*k in economic entomology t:4) 

War Department, relations to weather servico 7S,7U 

Warnings by Weather Bureau, notes and discussion 1), ll, 

emergency in weather service, note PO 

storm and meteorological reports, devolopment 80 

Washington, G-oorge, remarks on need of roa<ls 10?) 

President, recommendation of national board of agricnituro- . T)!;? 

W asto lands, oaidy planting of forest trees lU 

Wastes of cities and towns as fertilLzors, note on chemical invesligalions , . i?Ji) 

Water duty, nolo on objects of study *18 

laws and problems in irrigation C05, 600, (?07 

notes on use and control in irrigated regions *35 

power as stmreo of wealth in arid region hi ID 

of soils to absorb, statemeut by Davy 305 

right contracts, remarks 8?) 

problems of arid regions \ 'nilb, 507 
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necessity for attention fj^om Federal Governm(‘nt 

,, 8U]u)ly and water conbmt of soil, chemical study 

a])proprialion and distribution 

Waterways, approach of railways in cheapness of transportation . - . 

Watson, Elkanah, origination of cattle shows 

Weather and crop conditions, season of 1809 " 

bulletin, daily, copy of first of daily sori<\s L T 

Bureau, annual reports of chief, nmiarka 

contributions to meteorology 

extracts from r<‘port of chief 


li brary remarks ^ / / L" " - " 187, 505 

organization and dnlies; publicaHons ” ' ,770, 007 ,’(>85 

l)ubli(*afcions, method of distnlnition and sale 070 

charts, early construction 73 

map and fore(‘ast, daily, discussion 88 

daily, notes 76 77 

observations , collection and study, remarks I "" " 85 

:^1ation of forecasts to Alaska, Canada, Mexico , and West indies * 1 73 

Eeview, Monthly, remarks on establishment and contents 86 

y eiwice, organic laws 71 

remarks on savings IK) 

* succosBive chiefs 78 

Wkbbku, nBUBnuT J., and Ernst A. Bessiy, article on “ Progress of plant 

breeding in the United States ” 465-#0 

wesmyan University, nutrition investigations I 4()r)rio6, 407, 409 

West Indies, note on weather reports §-) 

Wheat, weago, production, etc., statistics 700, 706, 801 

effect of latitude on content of gluten 
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Wrieiit, Hour, American, BaloR to Donnaark 40 

gra^hCrt iiB iiicanB of to<‘lanmiig range lau<ls, iioto 20 

n ‘marks on variolios and tisoH j )5 r 

Innul and soft, (liiforonco of iionr _ 210 

liarve&i , 1809 '120, 7‘2r, 728, 72.1, 700 

imim)voinr‘nt l)y selection of 8(‘ed and hybridization . _ . 472,080 

maclilnos for sowing and reaping 818 

not 0 on gluten cout ent 15 

rnwt, relation to barberry x>laut, notoB - 192 
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